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Figure 1: California Air District Map.  
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Figure 2: Non-attainment Area (With Initial Designation Design Value). 

 

 
 

Source: Technical Support Document for 2008 Ozone NAAQS Designations, Technical 

Analysis for Nevada County (Western part), EPA 

https://www3.epa.gov/region9/air/ozone/pdf/R9_CA_NevadaCounty_FINAL.pdf, 

extracted 2/7/2018. 

  

https://www3.epa.gov/region9/air/ozone/pdf/R9_CA_NevadaCounty_FINAL.pdf
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EXECUTIVE SUMMARY  

 

This State Implementation Plan (SIP) revision is being submitted by the Northern Sierra 

Air Quality Management District (District or NSAQMD) to the U.S. Environmental 

Protection Agency (EPA) to fulfill requirements under the federal Clean Air Act (CAA) 

that result from Western Nevada County being designated as Non-attainment for the 2008 

8-hour Ozone National Ambient Air Quality Standards (NAAQS).  The Northern Sierra 

Air Quality Management District includes the California counties of Nevada, Sierra and 

Plumas.  In 2012, the Western Nevada County portion of the District was designated and 

classified ñMarginalò Non-attainment for the 2008 8-hour NAAQS of 0.075 ppm.  Since 

the area did not meet the standard, it was ñbumped upò to a ñModerateò Non-attainment 

area, effective June 2016.  With this SIP revision, the area is requesting, out of necessity, 

to bump up again to a ñSeriousò Non-attainment classification (the next highest 

classification above Moderate), and has structured this SIP revision to meet the CAAôs 

Serious level requirements.   

 

The California Air Resources Board (CARB) has conducted photochemical modeling, 

along with supplemental analyses, to find out when the Western Nevada County Non-

attainment Area (WNNA) could attain the 2008 Ozone NAAQS.  The results indicated 

the District could attain the 0.075 ppm standard by the Serious non-attainment area 

deadline of 2021.  Pursuant to Section 181(b)(3) of the CAA, ñVoluntary 

Reclassification,ò the District requests CARB to formally submit a request to EPA asking 

for voluntary reclassification of the WNNA from ñModerateò to ñSeriousò Non-

attainment for the 2008 8-hour Ozone NAAQS, and revise the attainment date to 

December 31, 2021 (based on 2018-2021 data). 

 

The District expects EPA to approve the request to be reclassified as Serious non-

attainment, and this ozone attainment plan addresses all required Serious level elements, 

emissions reductions, and control measures necessary to demonstrate attainment with the 

2008, 8-hour Ozone NAAQS by 2021. 
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I. INTRODUCTION  

 

A. Ozone 

 

Stratospheric ozone occurs naturally and is beneficial in the upper atmosphere, shielding 

the earth from harmful ultraviolet radiation from the sun.  However, ground-level 

(tropospheric) ozone (O3) is a highly reactive, strongly oxidizing, colorless gas that can 

damage living tissues, vegetation and man-made materials upon contact. 

 

O3 is not directly emitted from sources, but is formed in the air by reactions of O3 

precursor emissionsðvolatile organic compounds (VOC) and oxides of nitrogen 

(NOx)ðin the presence of sunlight and heat.  Accordingly, peak O3 levels occur during 

the sunnier, warmer times of the year, typically May through October.  

 

Health effects of O3 are focused on the respiratory tract.  When inhaled, O3 can irritate 

and inflame the lining of the lungs, much like sunburn damage on skin.  Potential health 

impacts include aggravated asthma, reduced lung capacity, and increased susceptibility to 

respiratory illnesses like pneumonia and bronchitis.  Individuals with compromised 

respiratory function are most vulnerable to O3, but outdoor activities on ñhighò O3 days 

can affect people who are normally healthy. 

 

B. Background 

 

The Federal Clean Air Act (FCAA) of 1970 requires the United States Environmental 

Protection Agency (EPA) to develop health-based National Ambient Air Quality 

Standards (NAAQS) for several categories of air pollutants, including ozone (O3).  EPA 

periodically reviews the NAAQS and associated scientific basis in determining 

appropriate revisions.  Accordingly, EPA establishes new standards in response to 

advances in scientific understanding of ozone and its health effects. 

 

Section 110 (a)(1) of the Federal Clean Air Act Amendments (FCAAA) of 1977 required 

EPA to divide the United States into ñPlanning Areasò and designate these areas 

ñattainment,ò ñnon-attainmentò or ñunclassified.ò In 2015, EPA promulgated an 

ñimplementationò rule for the 2008 8-hour ozone NAAQS (2015 Implementation Rule) 1, 

designed to assist states with plan development.  Under the Implementation Rule, 

affected regions are required to address planning and emission control requirements in 

their implementation plan.   

 

The FCAAA of 1990 gave states the primary responsibility for achieving the NAAQS.  

The principal mechanism for complying with the FCAAA was developing and adopting a 

State Implementation Plan (SIP).  A SIP outlines programs, actions, and commitments a 

state will carry out to implement its responsibilities under the FCAAA.  The EPA must 

approve all SIPs before they can be implemented by state and local governments.  Once 

                                                           
1 Implementation of the 2008 National Ambient Air Quality Standards for Ozone: State Implementation 

Plan Requirements; Final Rule. 80 Fed. Reg. 44. Pp. 12264-12319. (March 6, 2015), (to be codified at 40 

CFR Parts 50, 51, 52, et al.) https://www.gpo.gov/fdsys/pkg/FR-2015-03-06/pdf/2015-04012.pdf 
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approved by the EPA, a SIP becomes a legally binding document under both state and 

federal law, and may be enforced by either governmental body. 

 

All non-attainment areas classified Moderate Non-attainment and higher, including 

Western Nevada County, are subject to the general planning and emission control 

requirements of Subpart 2 (Title I, Part D) of the CAA, which include an emission 

inventory, a New Source Review rule and an Emissions Statements Rule. 

 

C. Nevada County Split 

 

Nevada County spans the Sierra Nevada mountain range.  The Town of Truckee is near the 

eastern boundary, east of the Sierra crest, and has very different weather from western 

Nevada County.   Historical ozone data from Grass Valley (in western Nevada County) and 

Truckee show that there is no clear connection between conditions on the east side and the 

west side of the Sierras, with ozone concentrations almost always being much lower on the 

east side.  Therefore, EPA limited its non-attainment designation to the western portion of 

the County.  The dividing line runs north/south near the Sierra crest, less than a mile east of 

the town of Soda Springs. 

 

The District worked with CARB to separate the Nevada County emissions inventory into 

an eastern and western portion, along the Non-attainment Area boundary.  More than 

80% of the Countyôs population and emissions is in the western, non-attainment portion 

to which this SIP revision applies.  

 

D. 1997 8-Hour NAAQS  

 

The NAAQS was revised in 1997 to an 8-hour O3 concentration of 0.08 ppm.  The 8-hour 

averaging time was selected to address the impacts of exposure to longer periods of 

elevated O3.  The 0.08 ppm O3 standard is attained when:  Each monitor in a region 

shows a three-year O3 concentration average, of the annual fourth-highest daily 8-hour 

average, no greater than 0.084 ppm (based on the rounding convention dictated in federal 

regulation)2.  Three years of O3 concentrations are averaged due to the impacts of year-

to-year variations in meteorology on O3 formation.  

 

The Western Nevada County portion of the District was designated in 2004 by EPA as a 

Non-attainment Area for the national 1997 NAAQS of 0.080 parts per million (ppm), 

pursuant to the CAA.  By 2011, the Design Value3 of the Districtôs Ozone Non-

attainment Area had dropped from 0.098 ppm (2003 level) to 0.079 ppm.  On December 

3, 2012, EPA published a Determination of Attainment for the WNNA for the 1997 8-

hour O3 NAAQS.4  With this finding, effective January 2, 2013, Western Nevada County 

                                                           
2 Appendix I to 40 CFR 50, "Interpretation of the Eight-Hour Primary and Secondary National Ambient Air 

Quality Standards for Ozone." 
3The three year average of the fourth highest 8-hour ozone value for the target year and the two preceding 

years is the design value for that year.  To determine attainment that design value is compared to the 

Ozone NAAQS.   
4 77 Federal Register 71551-71555; December 3, 2012 
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was deemed to have ñclean dataò with respect to the 1997 standard, which suspended 

numerous CAA planning requirements for that standard. 

 

E. 2008 8-Hour Standard 

 

In 2008, EPA adopted a more stringent 8-hour ozone NAAQS of 0.075 ppm5.  Although 

Western Nevada County showed a significant reduction in O3 levels through data meeting 

the 1997 O3 NAAQS, the area had a Design Value6 higher than the new standard.  On 

May 21, 2012, EPA classified the Western Nevada County portion of the District as 

ñMarginalò non-attainment for the 2008 O3 NAAQS. 

 

CARB, in partnership with the District, conducted photochemical modeling along with 

supplemental analyses to determine anticipated attainment of the 2008 O3 NAAQS.  Air 

monitoring data and modeling revealed the Districtôs would not attain the standard by the 

Marginal (July 15, 2015) or Moderate (January 1, 2017) deadline.  However, modeling 

indicates the District could attain the 2008 O3 NAAQS by the ñSeriousò classification 

deadline of December 31, 2020.  Therefore, this attainment plan addresses all required 

elements for a ñSeriousò non-attainment O3 plan and identifies emissions control 

measures and associated emission reductions necessary to demonstrate attainment by 

2020.  

 

 

  

                                                           
573 FR 16436; 40 CFR 50.15, "National Primary & Secondary Ambient Air Quality Standards for Ozone." 
6Attainment is achieved when: ñ3-year averageò of ñannual 4th highest daily maximumò 8-hour average O3 

concentration, called ñDesign Valueò, is no greater than 0.075 ppm at each EPA-approved O3 air monitor 

in the District.  The ñ3-year & 4th highestò are statistical values that provide stability to the standard, 

moderating the influence of extreme meteorological conditions (over which an area has no control).  
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II.  CHALLENGES  

 

A. Meteorology 

 

The predominant wind direction in western Nevada County, especially during the 

summer months, is from southwest to northeast.  This pattern is conducive to transport of 

pollutants from the Bay Area and the Sacramento Area into Nevada County.  On most 

summer mornings the ñdelta breezeò moves from the Carquinez strait northeast towards 

Sacramento and then veers northward and continues into the northern Sacramento Valley 

and into the foothills of the northern Sierra Nevada, including Western Nevada County.  

High ozone days are typically associated with light to moderate winds blowing from the 

direction of Sacramento.  In the absence of a significant weather system affecting the 

area, summertime winds in Nevada County typically flow up-slope in the daytime and 

down-slope at night (referred to as diurnal flow).   

 

Most ozone exceedances happen on hot, dry, clear afternoons and evenings.  High 

summer temperatures and low relative humidity play a big role in O3 formation.  Sunlight 

is another factor, with exceedance days being relatively concentrated in the long, clear 

days of June through August.  The combination of a hot, dry summer and little to no 

cloud cover favor photochemical O3 formation.   

 

As a result of conditions encouraging ozone formation and the transport of both ozone 

and ozone precursors from upwind metropolitan areas, O3 concentrations tend to be the 

highest in July and August.   

 

Figure 3 shows the monthly average of daily maximum 8-Hr Average O3 concentration 

during 2017, measured at the Districtôs Grass Valley7 air monitoring site.  O3 

concentrations gradually rise from the beginning of the year toward the summer where 

levels peak in July and August when temperatures are usually the hottest, then decline 

during the fall. 

 

  

                                                           
7 Data obtained from NSAQMD maintained Ozone monitoring site at 200 Litton Drive in Grass Valley. 
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Figure 3: Monthly Average of Daily 8-hour Ozone Maximums, Grass Valley, 2017. 

 

 
 

B. Geography 

 

The Western Nevada County Non-attainment Area is located in northern Californiaôs  

Sierra Nevada foothills.  Although the Non-attainment Area is relatively small (802.41 

square miles), it rises from near 300 feet AMSL in the west to over 9,000 feet AMSL 

near the eastern boundary.  The eastern boundary is a line running north/south that more 

or less follows rugged mountain tops that form the ñSierra Crest.ò  The line crosses I-80 

slightly east of the town of Soda Springs.  The Non-attainment Area is bordered on the 

north by the Middle Yuba River and is bisected by the South Yuba River.  Most of the 

southern border is defined by the Bear River.  The massive scenic canyons created by 

these rivers run predominantly east/west and are more than 2,000 feet deep in some 

places.  

 

The WNNA ozone monitor is located at an elevation of approximately 2,860 feet, in the 

City of Grass Valley.  Only 5 miles northwest of the monitor (along the South Yuba 

River) the elevation is 1,725 feet lower, and 12 miles south (along the North Fork of the 

American River) the elevation is 1,700 feet lower.  Much of the western edge of the 

WNNA is below 500ô, a difference of 2,300 vertical feet from the monitor.  1.5 miles 

NW of the monitor, the elevation is 700 feet lower.  Fewer than 5 miles NE of the 

monitor, on Banner Mountain, the elevation climbs another 1,000 feet.  Downtown Grass 

Valley, the WNNAôs biggest city (2016 Census Bureau estimated population 12,934), is 

approximately 1 mile SW from the monitor and 400 feet lower.  This complex 

topography can cause unpredictable air movement as different slopes warm and cool at 

different rates.  The river canyonsô profound effects on tropospheric air flow have 

historically introduced significant uncertainty into dispersion modeling.  
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Western Nevada County is northeast and generally downwind from the Sacramento Non-

attainment Area.  To the north is the unmistakably rural County of Sierra (2010 census 

population: 3,240).  To the south is Placer County, and to the immediate west is largely 

agricultural Yuba County. 

 

C. Pollutant Transport  and Scavenging 

 

It is common for air pollutants to be transported by wind between air basins.  The 

Districtôs air quality is overwhelmingly impacted by O3 and its precursor emissions being 

transported from the Sacramento Non-attainment Area (classified Extreme Non-

attainment) and to a lesser extent from the San Francisco Bay Area.  Transport can take 

place from the surface up to several thousand feet elevation.  Transport occurs when 

winds are of sufficient magnitude, direction, and duration.  Atmospheric chemistry also 

determines how transported pollutants may affect downwind O3 concentrations.  

 

Approximately 83,000 of Nevada Countyôs 100,000 people (population 99,814 estimated 

by the Census Bureau as of 7/1/17) live in the WNNA.  The WNNAôs population is 

relatively dispersed, with approximately 103.4 people per square mile (6.19 acres per 

person). 

 

Analyses of wind and ozone data from the Sacramento area and western Nevada County 

demonstrate that O3 and its precursors transport to the District when prevailing wind 

originates from consistently high O3 concentration areas, and wind is persistent with high 

enough velocity to move emissions from upwind areas.  Data also demonstrate elevated 

O3 concentrations in the District coinciding with high upwind O3 levels.  Figure 4 

illustrates regional transport corridors and wind flow patterns8. 

 

 

  

                                                           
8 From Hayes, T.P., J.J. Kinney, and N.J. Wheeler, 1984.  California Surface Wind Climatology, 1984. 

Published by the California Air Resources Board. https://www.arb.ca.gov/research/apr/reports/l013.pdf 
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Figure 4: Transport Corridors & Wind Flow Patterns . 

 

 
 

 

 

 

A widely accepted concept in ozone science is ñnighttime NOx scavenging.ò  In the 

absence of sunlight, new ozone is not formed and NOx molecules are able to react with 

ozone and steal one of its oxygen atoms, resulting in an oxidized NOx molecule and 

normal, relatively unreactive oxygen (O2).   

 

NOx scavenging is thought to be largely responsible for the typical sharp drop-off of 

ozone concentrations in urban areas when the sun goes down.  Urban areas generally 

have substantial NOx emissions after dark, primarily from motor vehicles and industrial 

processes.  However, western Nevada County has relatively little traffic after dark and no 

significant stationary nighttime NOx sources. 

 

Figure 5 illustrates 2017 ozone values by time of day.  It is apparent that the drop in 

ozone overnight is not substantial. 
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Figure 5: Grass Valley Ozone Concentrations by Hour of Day, 

May 1 ï September 30, 2017. 

 

 
 

The sheer quantity of emissions in the upwind metropolitan areas compared to western 

Nevada County works with the transport mechanisms to overwhelm the latter (see Figure 

6).  Western Nevada Countyôs summer emission inventory is miniscule (less than 9 tons 

per day of ozone precursors, with well under a ton of that coming from stationary 

sources, according to the most recent CEPAM 2015 inventory data from CARB).  The 

area is a rural, downwind receptor of ozone generated in upwind major metropolitan 

areas (primarily the Sacramento Non-attainment Area with 180 tons per day and the San 

Francisco Bay Area with 458 tons per day).  Figure 5 provides perspective regarding 

ozone precursor emissions in the upwind major metropolitan areas and in western Nevada 

County. 
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Figure 6: Summer Ozone Precursor Emissions ï Western Nevada County, San 

Francisco Bay Area and Sacramento Non-Attainment Area.  Source:  CEPAM 1.04 

 

 
 

The combination of minimal nighttime NOx scavenging and the gradual transport during 

the evening hours of ozone formed in upwind areas during the day frequently results in 

high nighttime ozone concentrations in western Nevada County that sometimes persist 

until well after sunrise (see Figure 7).  Since the previous dayôs ozone is often still 

present after midnight, the area has occasionally have next-day exceedances of the 2008 

federal ozone standard that begin at 1:00 AM.  Figure 6 also illustrates the delayed effect 

of ozone transport from upwind areas.  Auburn is approximately half-way between the 

Folsom-Natomas Street monitor in the Sacramento metropolitan area and Grass Valley. 
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Figure 7: Grass Valley Ozone Concentrations by Hour of Day, May-October, 2017. 

 

 
 

D. Ozone Trends 

 

Western Nevada Countyôs ozone concentrations have decreased considerably since the 

early 2000ôs.  There has been a slight increase in the past few years, which is thought to 

be at least partially due to ozone precursor emissions from increased wildfire activity that 

has coincided with massive tree mortality due to Californiaôs bark beetle epidemic.  

Wildfires emit both VOCs and NOx in great quantities.  Many of the highest ozone days 

have been accompanied by a light haze from numerous relatively small wildfires 

throughout the region ï fires that are not large enough to yield clear determinations of 

exceptional events, but large enough to bump the concentrations up slightly. 

 

Also, although the Sacramento area has been improving their local air quality and 

reducing O3 and its precursor emissions, it has not yet attained the 2008 8-Hour Ozone 

NAAQS.  Concurrently, the District has been improving its air quality to the extent of 

attaining the 1997 8-Hour Ozone NAAQS of 0.08ppm.  Figure 8 compares the 8-Hour 

Ozone Design Value data for 1997-2016 for western Nevada County and the Sacramento 

Non-attainment Area.   
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Figure 8: Federal 8-Hour Ozone Design Values. 

 

 
 

 

E. Biogenic Emission Inventory  

 

The total Summer 2017 ROG emission inventory for all of Nevada County from 

anthropogenic sources (mobile, stationary and area-wide) is 5.4 tons per day.  In contrast, 

biogenic emissions (natural emissions from vegetation) for the same area are estimated at 

215.6 tons per day. 

https://www.arb.ca.gov/app/emsinv/fcemssumcat/cepam_emssumcat_query_v5.php 

 

Western Nevada County has very few emission inventory categories from which to 

reasonably reduce emissions.  Stationary source emissions are relatively miniscule.  The 

largest category of ROG emissions, as reflected in the emissions inventory for 2005 

through 2020, is Recreational Boats.  Consumer Products is the next largest category, and 

California already has an extremely aggressive statewide regulatory framework for 

minimizing emissions from consumer products. 

 

F. Progress 

 

As reflected in the emission inventory9, for the period 2007 through 2017, Western 

Nevada County reduced summer emissions of NOx by 54.8% and ROG by 34.2%.  

During the same period, the upwind Sacramento Non-attainment Area reduced summer 

                                                           
9 CARB California Emissions Projection Analysis Model (CEPAM) emissions inventory, Version 1.05 at 

https://www.arb.ca.gov/app/emsinv/2016ozsip/2016ozsip/fcmasterdetail_sip2016.php. 
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emissions of NOx by 51.7% and ROG by 32.6%.  For the period 2005 through 2017, 

Western Nevada County reduced summer emissions of total ozone precursors (NOx + 

ROG) by 49.6% while the Sacramento Non-attainment Area reduced summer emissions 

of total ozone precursors by 48.1%.  Both areas have made substantial strides in recent 

years at reducing summer ozone precursor emissions, although Western Nevada County 

has achieved even greater reductions on a percentage basis. 

 

Figure 9 illustrates the downward trend in Western Nevada Countyôs ozone Design Value 

(3-year average of 4th highest annual value).  The past few years have had slightly 

increasing Design Values, although this is considered an anomaly.  The reason for this is 

not known, as anthropogenic emissions have continued to decline in both Western 

Nevada County and the upwind Sacramento region.  One possible factor that is being 

considered is increased biogenic emissions from trees being stressed by an extended 

drought accompanied by a severe bark beetle epidemic.  The drought ended in 2017 and 

beetle activity appeared to decrease by 2018, although many trees continued to struggle 

to survive the damage caused by the drought and the beetles.  Preliminary data indicate 

numerous high ozone values during the summer of 2018, which are thought to be 

connected with precursor emissions from several enormous wildfires that burned through 

most of the summer (especially the Ferguson, Carr and Mendocino Complex fires) and 

will likely be the subject of Exceptional Event demonstrations for much of northern and 

central California.  Nevada Countyôs total population increased only marginally from 

92,033 in 2000 to 98,639 in 2016 (1.9%)10.   

 

Figure 9: Western Nevada County Design Value Trend, 2000 ï 2017. 

 

 
 

 

                                                           
10 Total population for all of Nevada County, not just the Non-attainment area.  California Department of 

Finance.  Retrieved on 2017, May 31 at http://www.dof.ca.gov/Forecasting/Demographics/Estimates/ 
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Minimal-impact development planning (such as the Sacramento areaôs Blueprint project), 

improving technologies and ongoing enforcement of existing rules and regulations will 

keep reducing O3 precursor emissions for the foreseeable future.  Furthermore, 

development and application of new lower emissions control technology at older, higher-

emitting sources in the upwind Sacramento Region and the San Francisco Bay Area will 

continue to improve air quality in western Nevada County.   

 

Although there are significant challenges ahead, CARBôs modeling and analysis of 

current O3 trends show the area will attain the 2008 8-Hour Ozone NAAQS by the end of 

2020. 
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III.  SERIOUS NON-ATTAINMENT RECLASSIFICATION REQUEST  

 

Non-attainment areas are classified as marginal, moderate, serious, severe, or extreme, 

depending on the magnitude of the areaôs O 3 design value. In 2012, the western portion 

of Nevada County was classified ñMarginalò non-attainment pursuant to the 2008, 8-hour 

ozone NAAQS Air Quality Designations11. In 2016, EPA published a Final Rule for 

ñDeterminations of Attainment by the Attainment Date, Extensions of the Attainment 

Date, and Reclassification of Several Areas for the 2008 Ozone NAAQS12ò. In the Rule, 

EPA determined that the Non-attainment Area failed to meet the 2008, 8-hour ozone 

NAAQS by the applicable attainment date of July 20, 2015. 

 

Pursuant to CAA section 181(b)(2)(A), the Non-attainment Area was reclassified, by 

operation of law, as ñModerateò non-attainment effective June 3, 2016.  This 

reclassification was based on the Western Nevada Countyôs 8-hour O 3 design value 

of 0.079 ppm, calculated from O 3 concentrations collected at the Grass Valley ï Litton 

Building air monitor during 2012-2014. This reclassification extended the attainment 

deadline for Western Nevada County to July 20, 2018, with attainment being 

demonstrated by the area attaining a 2015-2017 three-year design value of less than 

75.4 ppb by December 31, 2017. As the 2015-2017 design value at the end of 2017 was 

reported to be 87 ppb, Western Nevada County failed to attain the 75 ppb standard and is 

eligible to be reclassified to ñSeriousò non-attainment. 

 

Section 181(b)(3) of the CAA ñVoluntary Reclassificationò states: ñThe Administrator 

shall grant the request of any State to reclassify a non-attainment area in that State in 

accordance with table 1 of subsection (a) to a higher classification.ò The request for EPA 

to reclassify a non-attainment area to a higher classification will extend the time allowed 

for attainment. Reclassification is appropriate for areas that must rely on long-term 

strategies to achieve the emission reductions needed for attainment, even though more 

stringent requirements are imposed with each higher classification. 

 

The District requests CARB formally submit a request to EPA asking for voluntary 

reclassification of the WNNA from ñModerateò to ñSeriousò non-attainment for the 2008, 

8-hour Ozone NAAQS, and revise the attainment date to July 20, 2021, with an effective 

attainment date of December 31, 2020. This Ozone Attainment Plan is structured to 

satisfy the CAAôs Serious area requirements. 
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IV. EMISSIONS INVENTORY BACKGROUND   

 

Pursuant to CAA Section (§) 182(a)(1), a non-attainment area must develop an inventory 

of emissions in the area.  An inventory is a comprehensive tabulation of air pollutants 

organized by emission source category.  This Ozone Attainment Plan includes updated 

inventories of O3 precursor emissions (VOC and NOx) for the 2011 base year (the year 

from which future-year inventories are projected)11,12 and the 2020 attainment year.  

Additionally, all inventory years in this Attainment Plan are derived from the 2011 base 

year inventory, except that 2012 is used as the baseline year for attainment modeling.  

   

A. Emissions Inventory 

 

Emissions inventories are one of the fundamental building blocks in the development of a 

State Implementation Plan (SIP or Plan).  In simple terms, an emissions inventory is a 

systematic listing of the sources of air pollution along with the amount of pollution 

emitted from each source or category over a given time period.  This document describes 

the emissions inventory included in the 8-hour Ozone Plan for the WNNA, which 

includes the western portion of Nevada County in the Northern Sierra Air Quality 

Management District.  It also summarizes the revisions and improvements made to the 

inventory as part of this Plan.  

 

The California Air Resources Board (CARB) and the Northern Sierra Air Quality 

Management District (NSAQMD; District) have developed a comprehensive, accurate, 

and current emissions inventory consistent with the requirements set forth in Section 

182(a)(1) of the federal Clean Air Act.  CARB and District staff conducted a thorough 

review of the inventory to ensure that the emission estimates reflect accurate emission 

reports for point sources, and that estimates for mobile and areawide sources are based on 

the most recent models and methodologies. 

 

CARB also reviewed the growth profiles for point and areawide source categories and 

updated them as necessary to ensure that the emission projections are based on data that 

reflect historical trends, current conditions, and recent economic and demographic 

forecasts.  Growth forecasts for most point and areawide sources were developed by 

CARB.  

 

B. Emissions Inventory Overview 

 

Emissions inventories are estimates of the amount and type of pollutants emitted into the 

atmosphere by industrial facilities, mobile sources, and areawide sources such as 

consumer products and paint.  They are fundamental components of an air quality plan, 

and serve critical functions such as the primary input to air quality modeling used in 

attainment demonstrations; the emissions data used for developing control strategies; and  

                                                           
11 CARB established 2012 as the emission inventory base year for 8-hour ozone planning purposes.  See 

ñTransmittal Letter to EPAò Richard Corey, Executive Officer, CARB, July 17, 2014. 

(https://www.arb.ca.gov/planning/sip/2012iv/ARB_2012O3SIP_transltr_to_EPA.pdf) 
12 81 Federal Register 71997; October 19, 2016. 
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a means to track progress in meeting the emission reduction commitments. 

 

The United States Environmental Protection Agency (U.S. EPA) regulations require that 

the emissions inventory contain emissions data for the two precursors to ozone formation: 

oxides of nitrogen (NOx) and volatile organic compounds (VOC).  The inventory 

included in this plan substitutes VOC with reactive organic gases (ROG), which in 

general represent a slightly broader group of compounds than those in  

U.S. EPAôs list of VOCs. 

 

C. Agency Responsibilities 

 

CARB and District staff worked jointly to develop the emissions inventory for the 

WNNA.  The District worked closely with operators of major stationary facilities in their 

jurisdiction to develop the point source emission estimates.  CARB staff developed the 

emission inventory for mobile sources, both on-road and off-road.  The District and 

CARB shared responsibility for developing estimates for the nonpoint (areawide) sources 

such as consumer products and agricultural burning.  CARB worked with several State 

and local agencies such as the Department of Transportation (Caltrans), the Department 

of Motor Vehicles (DMV), the Department of Pesticide Regulation (DPR), and the 

California Energy Commission (CEC) to assemble activity information necessary to 

develop the mobile and areawide source emission estimates. 

 

D. Inventory Base Year for Modeling 

 

The base year inventory forms the basis for all future year projections and also 

establishes the emission levels against which progress in emission reductions will be 

measured.  U.S. EPA regulations establish that the base year inventory should be 

preferably consistent with the triennial reporting schedule required under the Air 

Emissions Reporting Requirements (AERR) rule.  However, U.S. EPA allows a different 

year to be selected if justified by the state.  CARB worked with the local air districts to 

determine the base year that should be used across the State.  Since the South Coast Air 

Quality Management District typically aligns their base year inventory with the data 

collection period for their Multiple Air Toxics Exposure Study, which was last conducted 

in 2012, ARB selected 2012 as the base year to maintain consistency across the various 

plans being developed in the State. 

 

E. Forecasted Inventories 

 

In addition to a base year inventory, U.S. EPA regulations also require future year 

inventory projections for specific milestone years.  Forecasted inventories are a 

projection of the base year inventory that reflects expected growth trends for each source 

category and emission reductions due to adopted control measures.  CARB develops 

emission forecasts by applying growth and control profiles to the base year inventory. 

Growth profiles for point and areawide sources are derived from surrogates such as 

economic activity, fuel usage, population, housing units, etc., that best reflect the 

expected growth trends for each specific source category.  Growth projections were 
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obtained primarily from government entities with expertise in developing forecasts for 

specific sectors, or in some cases, from econometric models.  Control profiles, which 

account for emission reductions resulting from adopted rules and regulations, are derived 

from data provided by the regulatory agencies responsible for the affected emission 

categories. 

 

Projections for mobile source emissions are generated by models that predict activity 

rates and vehicle fleet turnover by vehicle model year.  As with stationary sources, the 

mobile source models include control algorithms that account for all adopted regulatory 

actions. 

 

F. 2011 Baseline Year Inventory for Reasonable Further Progress 

 

The stationary emissions reflect actual emissions reported from industrial point sources. 

Stationary emissions also include stationary aggregate sources, which are categories such 

as gasoline dispensing facilities that are not inventoried individually but are estimated as 

a group and reported as an aggregated total.  2011 emissions for areawide, stationary 

aggregate sources and mobile are backcasted from a 2012 base year, relying on the same 

growth and control methodology as is used for future years.  The 2012 inventory base 

year for modeling and the 2011 baseline year inventory for reasonable further progress 

are consistent with each other since they both use actual emissions for stationary sources 

and the same growth profiles. 

 

G. Temporal Resolution 

 

Planning inventories typically include annual as well as seasonal (summer and winter) 

emission estimates.  Annual emission inventories represent the total emissions over an 

entire year (tons per year), or the daily emissions produced on an average day (tons per 

day).  Seasonal inventories account for temporal activity variations throughout the year, 

as determined by category-specific temporal profiles.  Since ozone concentrations tend to 

be highest during the summer months, the emission inventory used in the Plan is based on 

the summer season (May through October). 

 

H. Geographical Scope 

 

The inventories presented in this Plan include emissions for the WNNA, which consists 

of the western portion of Nevada County in the NSAQMD.  Typically, emission 

inventories are developed at a county-level geographical resolution.  The emissions for 

Nevada County were allocated to the Non-attainment Area using the approach described 

below. 

 

Stationary Sources.  Emissions from stationary sources were designated as being inside 

or outside the Non-attainment Area based on a GIS analysis of each facilityôs 

geographical coordinates (latitude and longitude) overlaid on a digitized map of the Non-

attainment Area. 
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Areawide Sources.  District staff conducted a thorough review of the areawide categories 

to determine those that actually occur in the Non-attainment Area.  Human population 

was set as the default surrogate, with more specific spatial surrogates applied to 

remaining categories.   

 

On-Road Mobile Sources.  Emissions from on-road mobile sources were estimated at the 

county level using Californiaôs on-road motor vehicle model, EMFAC2014.  The 

allocation to the Non-attainment Area planning inventory was accomplished using human 

population to distribute EMFAC2014 emissions. 

 

Off-Road Mobile Sources.  As with areawide sources, District staff conducted a review 

of the off-road categories to determine those that do not occur in the Non-attainment Area 

and should be zeroed out.  Human population was set as the default surrogate and more 

specific spatial surrogates were applied to remaining categories. 

 

Table 1 specifies the methods CARB used to allocate emissions to the WNNA. 

 

Table 1: Method for the Spatial Allocation of Emissions to the  

Western Nevada County Ozone Non-attainment Area. 

 

Source Category Subcategory Allocation Method 

Stationary Point Sources All  GIS Analysis 

Area Source Component of 

Stationary Sources 

Manufacturing & Industrial 
Manufacturing sector 

employment 

Food & Agricultural Processing Agricultural area 

Service & Commercial Human population 

Other (Fuel Combustion) Human population 

Landfills Human population 

Degreasing Human population 

Coatings & Related Process 

Solvents 
Human population 

Printing Human population 

Adhesives & Sealants Human population 

Other (Cleaning & Surface 

Coatings) 
Human population 

Petroleum Marketing Human population 

Chemical Human population 

Food & Agriculture Farm types & area 

Mineral Processes Land area 

Areawide Sources 

Consumer Products Human population 

Architectural Coatings & Related 

Process Solvents 
Human population 

Pesticides / Fertilizers Agricultural area 

Asphalt Roofing & Paving Land area 

Residential Fuel Combustion Human population 

Farming Operations Agricultural area 
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Table 1: Method for the Spatial Allocation of Emissions to the  

Western Nevada County Ozone Non-attainment Area. 

 

Fires Human population 

Managed Burning & Disposal Land area 

Cooking Human population 

On-Road Mobile Sources All  Human population 

Off-Road Mobile Sources 

Aircraft Aircraft activity 

Trains Track length 

Recreational Boats Boatable water area 

Off-Road Recreational Vehicles Human population 

Off-Road Equipment Human population 

Farm Equipment Agricultural area 

Fuel Storage & Handling Human population 

 

I . Quality Assurance and Quality Control 

 

CARB has established a quality assurance and quality control (QA/QC) process 

involving CARB and District staff to ensure the integrity and accuracy of the emissions 

inventories used in the development of air quality plans.  QA/QC occurs at the various 

stages of SIP emission inventory development.  Base year emissions are assembled and 

maintained in the California Emission Inventory Development and Reporting System 

(CEIDARS). CARB inventory staff works with District staff, who are responsible for 

developing and reporting point source emission estimates, to verify these data are 

accurate.  The locations of point sources, including stacks, are checked to ensure they are 

valid.  Areawide source emission estimates are reviewed by CARB and District staff 

before their inclusion in the emission inventory.  Additionally, CEIDARS is designed 

with automatic system checks to prevent errors such as double counting of emission 

sources.  The system also makes various reports available to assist staff in their efforts to 

identify and reconcile anomalous emissions. 

 

Future year emissions are estimated using the California Emission Projection Analysis 

Model (CEPAM), 2016 SIP Baseline Emission Projections, Version 1.04.  Growth and 

control factors are reviewed for each category and year along with the resulting emission 

projections.  Year to year trends are compared to similar and past datasets to ensure 

general consistency.  Emissions for specific categories are checked to confirm they 

reflect the anticipated effects of applicable control measures.  Mobile categories are 

verified with mobile source staff for consistency with the on-road and off-road emission 

models.   

 

A summary of the information supporting the Western Nevada County 8-hour Ozone 

Non-attainment Area Plan emissions inventory is presented in the sections below. 
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V. SUMMARY OF EMISSIONS INVENTORY METHODOLOGIES  

 

The WNNAôs emissions inventory is presented in Appendix A for the years 2011, 2012, 

2014, 2017, 2020 and 2021. 

 

A. Point Sources 

 

The inventory reflects actual emissions from industrial point sources reported to the 

District by the facility operators through calendar year 2012, in accordance with the 

requirements set forth in U.S. EPAôs AERR rule.  The data elements in the 2012 baseline 

inventory are consistent with the data elements required by the AERR rule.  Estimation 

methods include source testing, direct measurement by continuous emissions monitoring 

systems, or engineering calculations. 

 

Table 2 lists the point source categories that occur in the ozone Non-attainment Area. 

 

Table 2: Point Source Categories. 

 

Source Category Subcategory 

Fuel Combustion 

Electric Utilities 

Manufacturing and Industrial 

Food and Agricultural Processing 

Service and Commercial 

Other (Fuel Combustion) 

Waste Disposal 
Landfills 

Incinerators 

Cleaning and Surface Coatings 

Degreasing 

Coatings and Thinners 

Printing 

Adhesives and Sealants 

Other (Cleaning and Surface Coatings) 

Petroleum Production and Marketing Petroleum Marketing 

Industrial Processes 

Chemical 

Food and Agriculture 

Mineral Processes 

 

The point source inventory includes emissions from stationary area sources, which are 

categories such as internal combustion engines and gasoline dispensing facilities that are 

not inventoried individually, but are estimated as a group and reported as an aggregated 

total.  Estimates for the following categories were developed by CARB:  

 

Stationary Nonagricultural Diesel Engines  

This category includes emissions from backup and prime generators and pumps, air 

compressors, and other miscellaneous stationary diesel engines that are widely used 

throughout the industrial, service, institutional, and commercial sectors.  The emission 
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estimates, including emission forecasts, are based on a 2003 CARB methodology derived 

from the OFFROAD model.  Additional information on this methodology is available at: 

https://www.arb.ca.gov/ei/areasrc/FULLPDF/FULL1-2.pdf 

 

Agricultural Diesel Irrigation Pumps 

This category includes emissions from the operation of diesel-fueled stationary and 

mobile agricultural irrigation pumps.  The emission estimates are based on a 2003 CARB 

methodology using statewide population and include replacements due to the Carl Moyer 

Program.  Emissions are grown based on projected acreage for irrigated farmland from 

the California Department of Conservationôs Farmland Mapping and Monitoring 

Program (FMMP).  Additional information on this category is available at: 

https://www.arb.ca.gov/ei/areasrc/arbfuelcombagric.htm  

 

Degreasing 

This category includes emissions from solvents in degreasing operations in the 

manufacturing and maintenance industries.  The emissions estimates are based on a 2000 

CARB methodology using survey and industry data, activity factors, emission factors and 

a userôs fraction.  Growth for this category is based on Regional Economic Models, Inc. 

(REMI) county economic forecasts.  Additional information on this methodology is 

available at: https://www.arb.ca.gov/ei/areasrc/arbcleandegreas.htm  

 

Coatings and Thinners 

This category includes emissions from coatings and related process solvents. Auto 

refinishing emissions estimates are based on a 1990 CARB methodology using 

production data and a composite emission factor derived from surveys.  Growth is based 

on vehicles from CARBôs EMFAC model.  Estimates for industrial coatings emissions 

are based on a 1990 CARB methodology using production and survey data, and emission 

factors derived from surveys.  Estimates for most thinning and cleaning solvents are 

based on a 1991 CARB methodology, census data and a default emission factor 

developed by CARB.  Growth for these categories is projected using REMI county 

economic forecasts.  Additional information on these methodologies is available at: 

https://www.arb.ca.gov/ei/areasrc/arbcleancoatreproc.htm   

 

Adhesives and Sealants 

This category includes emissions from solvent-based and water-based solvents contained 

in adhesives and sealants.  Emissions are estimated based on a 1990 CARB methodology 

using production data and default emission factors.  Growth for this category is based on 

REMI county economic forecasts.  Additional information on this methodology is 

available at: https://www.arb.ca.gov/ei/areasrc/arbcleanadhseal.htm  

 

Gasoline Dispensing Facilities 

CARB staff developed an updated methodology in October 2015 to estimate emissions 

from fuel transfer and storage operations at gasoline dispensing facilities (GDFs).  The 

methodology addresses emissions from underground storage tanks, vapor displacement 

during vehicle refueling, customer spillage, and hose permeation.  The updated 

methodology uses emission factors developed by CARB staff that reflect more current in-

https://www.arb.ca.gov/ei/areasrc/FULLPDF/FULL1-2.pdf
https://www.arb.ca.gov/ei/areasrc/arbfuelcombagric.htm
https://www.arb.ca.gov/ei/areasrc/arbcleandegreas.htm
https://www.arb.ca.gov/ei/areasrc/arbcleancoatreproc.htm
https://www.arb.ca.gov/ei/areasrc/arbcleanadhseal.htm


 

NSAQMD Ozone Plan    28     10/22/18 

use test data and also accounts for the emission reduction benefits of onboard refueling 

vapor recovery (ORVR) systems.  The emission estimates are based on 2012 statewide 

gasoline sales data from the California Board of Equalization that were apportioned to the 

county level using fuel consumption estimates from CARBôs on-road mobile sources 

model (EMFAC).  Additional information on this category is available at: 

https://www.arb.ca.gov/ei/areasrc/arbpetprodmarkpm.htm 

 

B. Areawide Sources 

 

Areawide sources are categories such as consumer products, fireplaces, and agricultural 

burning (see Table 3) for which emissions occur over a wide geographic area.  Emissions 

for these categories are estimated by both CARB and the local air districts using various 

models and methodologies. 

 

Table 3: Areawide Sources. 

 

Source Category Subcategory 

Solvent Evaporation 

Consumer Products 

Architectural Coatings and Related Solvents 

Pesticides and Fertilizers 

Asphalt Paving and Roofing 

Miscellaneous Processes 

Residential Fuel Combustion 

Farming Operations 

Fires 

Managed Burning and Disposal 

Cooking 

 

A summary of the areawide methodologies is presented below: 

 

Consumer Products 

The consumer products category reflects the four most recent surveys conducted by 

CARB staff for the years 2003, 2006, 2008, and 2010.  Together these surveys collected 

updated product information and ingredient information for approximately 350 product 

categories.  Based on the survey data, CARB staff determined the total product sales and 

total VOC emissions for the various product categories.  The growth trend for most 

consumer product subcategories is based on California Department of Finance (DOF) 

population forecasts, except for aerosol coatings.  Staff determined that a no-growth 

profile would be more appropriate for aerosol coatings based on survey data that show 

relatively flat sales of these products over the last decade.  Additional information on 

CARBôs consumer products surveys is available at: 

https://www.arb.ca.gov/consprod/survey/survey.htm. 

 

Architectural Coatings 

The architectural coatings category reflects emission estimates based on a comprehensive 

CARB survey for the 2004 calendar year.  These emissions are grown based on DOF 

https://www.arb.ca.gov/ei/areasrc/arbpetprodmarkpm.htm
https://www.arb.ca.gov/consprod/survey/survey.htm
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population forecasts.  Additional information about CARBôs architectural coatings 

program is available at: https://www.arb.ca.gov/coatings/arch/arch.htm 

 

Pesticides 

DPR develops month-specific emission estimates for agricultural and structural 

pesticides.  Each calendar year, DPR updates the inventory based on the Pesticide Use 

Reporting Program, which provides updated information from 1990 to the most current 

data year available.  The inventory includes estimates through the 2014 calendar year.  

Emission forecasts for years 2015 and beyond are based on the average of the most recent 

five years.  Growth for agricultural pesticides is based on CARB projections of harvested 

acreage provided by the U.S. Department of Agriculture (USDA), National Agricultural 

Statistics Service (NASS).  Growth for structural pesticides is based on REMI projections 

of expenditures on structures.  

 

Asphalt Paving/Roofing 

Asphalt paving and roofing emissions were grown from 2005 estimates.  Emissions are 

estimated based on tons of asphalt applied and a default emission factor for each type of 

asphalt operation.  The growth profile for both categories is based on REMI county 

economic forecasts.   

 

Residential Wood Combustion 

CARB staff updated the methodology to reflect 2005 fuel use, and more recent emission 

factors and calculation approaches.  The emission estimates reflect emission factors from 

U.S. EPAôs National Emission Inventory.  Growth projections vary by fuel type, with 

wood based on DOF population forecasts, natural gas based on CEC forecasts, and other 

fuels based on Energy Information Administration (EIA) forecasts.  Additional 

information on this methodology is available at: 

https://www.arb.ca.gov/ei/areasrc/arbmiscprocresfuelcom.htm 

 

Farming Operations 

CARB staff updated the Livestock Husbandry methodology to reflect livestock 

population data based on the USDAôs 2007 Census of Agriculture, and ammonia 

emission factors for dairy support cattle.  A seasonal adjustment was added to account for 

the suppression of dust emissions in months in which rainfall occurs.  Based on an 

analysis of livestock population trends, no growth is assumed.  Additional information on 

CARBôs methodology is available at: 

https://www.arb.ca.gov/ei/areasrc/arbmiscproclivestock.htm   

 

Fires 

Emissions from structural and automobile fires were estimated based on a 1999 CARB 

methodology using the number of fires and the associated emission factors.  Estimates for 

structural fires are calculated using the amount of the structure that is burned, the amount 

and content of the material burned, and emission factors derived from test data.  

Estimates for automobile fires are calculated using the weight of the car and components 

and composite emission factors derived from AP-42 emission factors.  Growth is based 

https://www.arb.ca.gov/coatings/arch/arch.htm
https://www.arb.ca.gov/ei/areasrc/arbmiscprocresfuelcom.htm
https://www.arb.ca.gov/ei/areasrc/arbmiscproclivestock.htm
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on DOF population forecasts.  Additional information on this methodology is available 

at: https://www.arb.ca.gov/ei/areasrc/arbmiscprocfires.htm  

 

Managed Burning and Disposal 

CARB updated the emissions inventory to reflect burn data reported by District staff for 

2008.  Emissions are calculated using crop specific emission factors and fuel loadings. 

Temporal profiles reflect monthly burn activity.  Growth for agricultural burning is based 

on CARB projections of USDA NASS harvested acreage.  No growth is assumed for 

weed abatement.  CARBôs methodology for managed burning is available at: 

https://www.arb.ca.gov/ei/areasrc/distmiscprocwstburndis.htm  

Additional background information is available here: 

https://www.arb.ca.gov/ei/see/see.htm  

 

Commercial Cooking 

The commercial cooking emissions were grown from a 2005 estimate.  The emissions 

estimates were developed from the number of restaurants, the number and types of 

cooking equipment, the food type, and default emission factors.  The growth profile 

reflects the latest DOF population forecasts. 

 

C. Point and Areawide Source Emissions Forecasting 

 

Emission forecasts (2013 and subsequent years) are based on growth profiles that in 

many cases incorporate historical trends up to the base year or beyond.  The growth 

surrogates used to forecast the emissions from these categories are presented below in 

Table 4. 

 

Table 4: Growth Surrogates for Point and Areawide Sources. 

 

Source Category Subcategory Growth Surrogate 

Electric Utilities I. C. Reciprocating Engines No growth 

Manufacturing & Industrial Natural Gas CEC forecast 

Food and Agricultural 

Processing 
Ag Irrigation I. C. Engines FMMP irrigated farmland acreage 

Service and Commercial 
Natural Gas CEC forecast 

Other Fuels No growth 

Other (Fuel Combustion) 
Diesel 

CARB OFFROAD model 

combined with DOF population 

forecast 

Other Fuels No growth 

Waste Disposal 
Landfills DOF population forecast 

Incinerators DOF population forecast 

Degreasing All  REMI county economic forecast 

Coatings and Thinners 
Auto Refinishing 

Vehicles from CARB EMFAC 

model  

Others REMI county economic forecast 

Printing All  REMI county economic forecast 

https://www.arb.ca.gov/ei/areasrc/arbmiscprocfires.htm
https://www.arb.ca.gov/ei/areasrc/distmiscprocwstburndis.htm
https://www.arb.ca.gov/ei/see/see.htm
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Table 4: Growth Surrogates for Point and Areawide Sources. 

 

Source Category Subcategory Growth Surrogate 

Adhesives and Sealants All  REMI county economic forecast 

Other (Cleaning & Surface 

Coatings) 
All  

DOF population forecast 

combined with REMI county 

economic forecast 

Petroleum Marketing 

Natural Gas CEC forecast 

Other Fuels 
Fuel use from CARB EMFAC 

model 

Chemical All  REMI county economic forecast 

Food and Agriculture All  REMI county economic forecast 

Mineral Processes All  
REMI forecast combined with 

Annual Energy Outlook 

Consumer Products 
Aerosol Coatings No growth assumption 

Others DOF population forecast 

Architectural Coatings & 

Related Process Solvents 
All  DOF population forecast 

Pesticides & Fertilizers 

Agricultural pesticides 
CARB projection of USDA 

harvested acreage 

Structural pesticides 
REMI forecast on spending on 

structures 

Asphalt Paving & Roofing All  REMI county economic forecast 

Residential Wood 

Combustion 

Wood DOF population forecast 

Natural Gas CEC forecast 

Other Residential Fuels EIA forecast 

Farming Operations All  No growth assumption 

Fires All  DOF population forecast 

Managed Burning & Disposal 
Managed Farm Burning 

CARB projection of USDA 

harvested acreage 

Other Managed Burning No growth assumption 

Cooking All  DOF population forecast 

 

D. Stationary Source Control Profiles 

 

The emissions inventory reflects emission reductions from point and areawide sources 

subject to District rules and CARB regulations.  The rules and regulations reflected in the 

inventory are listed below in Table 5. 
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Table 5: District and CARB Stationary Source Control Rules and Regulations  

Included in the Inventory 

 

Agency Rule/Reg No. Rule Title 
Source Categories 

Impacted 

CARB 

CARB_R003 

and 

CARB_R003_A 

Consumer Product Regulations & 

Amendments 
Consumer products 

CARB CARB_R007 Aerosol Coating Regulation Aerosol coatings 

CARB GDF_HOSREG 
Gasoline Dispensing Facilities Hose 

Emission Regulation 
Petroleum marketing 

CARB ORVR 
Fueling emissions from ORVR 

vehicles 
Petroleum marketing 

 

E. Mobile Sources 

 

CARB uses the EMFAC model to assess emissions from on-road vehicles.  Off-road 

mobile source emissions are estimated using a new modular approach for different source 

categories.  On-road and off-road models account for the effects of various adopted 

regulations, technology types, and seasonal conditions on emissions. 

 

F. On-Road Mobile Sources 

 

Emissions from on-road mobile sources, which include passenger vehicles, buses, and 

trucks, were estimated using outputs from CARBôs EMFAC2014 model.  EMFAC2014 

includes data on Californiaôs car and truck fleets and travel activity.  Light-duty motor 

vehicle fleet age, vehicle type, and vehicle population were updated based on 2012 DMV 

data.  The model also reflects the emissions benefits of CARBôs recent rulemakings such 

as the Pavley Standards and Advanced Clean Cars Program, and includes the emissions 

benefits of CARBôs Truck and Bus Rule and previously adopted rules for other on-road 

diesel fleets. 

 

EMFAC2014 utilizes a socio-econometric regression modeling approach to forecast new 

vehicle sales and to estimate future fleet mix.  Light-duty passenger vehicle population 

includes 2012 DMV registration data along with updates to mileage accrual using Smog 

Check data.  Updates to heavy-duty trucks include model year specific emission factors 

based on new test data, and population estimates using DMV data for in-state trucks and 

International Registration Plan (IRP) data for out-of-state trucks.  Additional information 

and documentation on the EMFAC2014 model is available at:  

https://www.arb.ca.gov/msei/categories.htm#emfac2014 

 

  

https://www.arb.ca.gov/msei/categories.htm#emfac2014
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G. Off -Road Mobile Sources 

 

Emissions from off-road sources were estimated using a suite of category-specific models 

or, where a new model was not available, the OFFROAD2007 model.  Many of the 

newer models were developed to support recent regulations, including in-use off-road 

equipment, transportation refrigeration units, and others.  The sections below summarize 

the updates made to specific off-road categories in the WNNA. 

 

Locomotives 

In 2014, CARB developed a revised inventory for line-haul locomotive activity in 

California. The new model is based primarily on activity data reported to CARB by the 

major rail lines for calendar year 2011. To estimate emissions, CARB used duty cycle, 

fuel consumption and activity data reported by the rail lines.  Activity is forecasted for 

individual train types and is consistent with CARBôs ocean-going vessel and truck 

growth rates.  Fuel efficiency improvements are projected to follow Federal Railroad 

Association projections and turnover assumptions are consistent with U.S. EPA 

projections.  Additional information is available at: 

https://www.arb.ca.gov/msei/categories.htm#offroad_motor_vehicles 

 

Pleasure Craft and Recreational Vehicles 

A new model was developed in 2011 to estimate emissions from pleasure craft and 

recreational vehicles.  In both cases, population, activity, and emission factors were re-

assessed using new surveys, registration information, and emissions testing.  Additional 

information is available at: 

https://www.arb.ca.gov/msei/categories.htm#offroad_motor_vehicles 

 

In-Use Off-Road Equipment   

CARB developed this model in 2010 to support the analysis for amendments to the In-

Use Off-Road Diesel Fueled Fleets Regulation.  Staff updated the underlying activity 

forecast to reflect more recent economic forecast data, which suggests a slower rate of 

recovery through 2024 than previously anticipated.  Additional information is available 

at: https://www.arb.ca.gov/msei/categories.htm#offroad_motor_vehicles 

 

Transport Refrigeration Units (TRU) 

This model reflects updates to activity, population, growth and turn-over data, and 

emission factors developed to support the 2011 amendments to the Airborne Toxic 

Control Measure for In-Use Diesel-Fueled Transport Refrigeration Units.  Additional 

information is available at: 

https://www.arb.ca.gov/msei/categories.htm#offroad_motor_vehicles 

 

Cargo Handling Equipment (CHE)  

The emissions inventory for the Cargo Handling Equipment category has been updated to 

reflect new information on equipment population, activity, recessionary impacts on 

growth, and engine load.  The new information includes regulatory reporting data which 

provide an accounting of all the cargo handling equipment in the State including their 

model year, horsepower and activity.  Background and supporting documents for the 

https://www.arb.ca.gov/msei/categories.htm#offroad_motor_vehicles
https://www.arb.ca.gov/msei/categories.htm#offroad_motor_vehicles
https://www.arb.ca.gov/msei/categories.htm#offroad_motor_vehicles
https://www.arb.ca.gov/msei/categories.htm#offroad_motor_vehicles
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Cargo Handling Equipment Regulation are available here:  

https://www.arb.ca.gov/ports/cargo/cheamd2011.htm 

 

Diesel Agricultural Equipment 

The inventory for agricultural diesel equipment (such as tractors, harvesters, combines, 

sprayers and others) was revised based on a voluntary survey of farmers, custom 

operators, and first processors conducted in 2009.  The survey data, along with 

information from the 2007 USDA Farm Census, was used to revise almost every aspect 

of the agricultural inventory, including population, activity, age distribution, fuel use, and 

allocation.  This updated inventory replaces general information on farm equipment in 

the United States with one specific to California farms and practices.  The updated 

inventory was compared against other available data sources such as Board of 

Equalization fuel reports, USDA tractor populations and age, and Eastern Research 

Group tractor ages and activity, to ensure the results were reasonable and compared well 

against outside data sources.  Agricultural growth rates through 2050 were developed 

through a contract with URS Corp.  Additional information is available at:  

https://www.arb.ca.gov/msei/categories.htm#offroad_motor_vehicles 

 

Fuel Storage and Handling 

Emissions for fuel storage and handling were estimated using the OFFROAD2007 model.  

Additional information is available at: 

https://www.arb.ca.gov/msei/categories.htm#offroad_motor_vehicles 

 

H. Mobile Source Forecasting 

 

Table 6 below summarizes the data and methods used to forecast future-year mobile 

source emissions by broad source category groupings. 

 

Table 6: Growth Surrogates for Mobile Sources.  

Category Growth Methodology 

On-Road Sources 

All  
Match total vehicle miles traveled (VMT) projections 

provided by Metropolitan Planning Organizations 

Off -Road Gasoline Fueled Equipment 

Lawn & Garden Household growth projection   

Off-Road Equipment Employment growth projection 

Recreational Boats 
Housing starts (short-term) and human population growth 

(long-term) 

Recreational Vehicles 
Housing starts (short-term) and human population growth 

(long-term) 

https://www.arb.ca.gov/ports/cargo/cheamd2011.htm
https://www.arb.ca.gov/msei/categories.htm#offroad_motor_vehicles
https://www.arb.ca.gov/msei/categories.htm#offroad_motor_vehicles
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Table 6: Growth Surrogates for Mobile Sources.  

Category Growth Methodology 

Off -Road Diesel-Fueled Equipment 

Commercial Harbor Craft 

Growth rates provided by District, except for tugs and fishing 

vessels. Fishing fleet growth rates were adjusted to reflect a 

decline in fish landings. Assumed no growth for tugboats. 

Construction and Mining 
California construction employment data from U.S. Bureau of 

Labor Statistics 

Farm Equipment 2011 study of forecasted growth by URS Corp. 

Industrial Equipment 
California construction employment data from Bureau of 

Labor Statistics 

Trains (line haul) 
International/premium train growth tied to OGV forecast; 

Domestic train growth tied truck growth 

Transport Refrigeration 

Units 

Projection of historical Truck/Trailer TRU sales from ACT 

Research, adjusted for recession. 
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VI. TRANSPORTATION CONFORMITY BUDGETS  

 

Section 176(c) of CAA establishes transportation conformity requirements, which are 

intended to ensure transportation activities do not interfere with air quality progress.  The 

CAA requires transportation plans, programs, and projects that obtain federal funds or 

approvals, be consistent with, or conform to the applicable SIP before being approved by 

a Metropolitan Planning Organization (MPO).  Conformity to the SIP means that 

proposed transportation activities must not:  

 

1. Cause or contribute to any new violation of any standard, 

 

2. Increase the frequency or severity of any existing violation of any standard in any 

area, or 

 

3. Delay timely attainment of any standard or any required interim emission 

reductions or other milestones in any area.   

 

A SIP analyzes the regionôs total emissions inventory from all sources for purposes of 

demonstrating reasonable further progress (RFP), attainment, or maintenance of the 

National Ambient Air Quality Standards (NAAQS).  The portion of the total emissions 

inventory from on-road highway and transit vehicles which provides RFP and attainment 

of the NAAQS in these analyses becomes the ñmotor vehicle emissions budgetò. 13     

Motor vehicle emissions budgets are the mechanism for ensuring that transportation 

planning activities conform to the SIP.  Budgets are set for all RFP milestone and 

attainment year for each criteria pollutant or its precursors that the area does not attain.  

Subsequent transportation plans and programs produced by transportation planning 

agencies are required to conform to the SIP by demonstrating that the emissions from the 

proposed plan, program, or project do not exceed the budget levels established in the 

applicable SIP. 

 

A. Requirements for Demonstrating Conformity 

 

The Nevada County Transportation Commission (NCTC), the regional transportation 

planning agency for the County of Nevada, prepares a regional transportation plan (RTP) 

at least every five years and a short range funding program, or regional transportation 

improvement plan (RTIP), every two years.  Content of both the RTP and RTIP are 

specified in federal transportation law found at Titles 23 and 49 of the federal code of 

regulations and applicable sections of state transportation planning law.    

 

                                                           
13 Federal transportation conformity regulations are found in 40 CFR Part 51, subpart T ï Conformity to 

State or Federal Implementation Plans of Transportation Plans, Programs, and Projects Developed, Funded 

or Approved Under Title 23 U.S.C. of the Federal Transit Laws. Part 93, subpart A of this chapter was 

revised by the EPA in the August 15, 1997 Federal Register. 
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Before adopting the RTP/RTIP, NCTC prepares a regional emissions analysis using the 

proposed plan and program as specified in the federal conformity regulation and 

compares those emissions to the emission budgets in the SIP.  NCTC may determine the 

RTP/RTIP conforms if the emissions from the proposed actions are less than the 

emissions budgets in the SIP.  The conformity determination also signifies that 

transportation conformity requirements, such as interagency consultation and financial 

constraint, have been met.   

 

Guidance on the precursors that must be considered in transportation conformity 

determinations is found in Section 93.102(b)(2)(i) of the Conformity Regulation, which 

requires motor vehicle emissions budgets for VOC and NOX as ozone precursors. 

 

B. Conformity Budgets in the 2018 Ozone Attainment Plan 

 

The 2018 Ozone Attainment Plan establishes transportation conformity emissions 

budgets for ozone precursors in the Western Nevada County ozone nonattainment area 

for the attainment year of 2020.  

 

The emissions budgets presented below use EMFAC2014 with NCTC-modeled VMT 

and speed distributions.  The VMT and speed distribution data are from the Nevada 

County Regional Transportation Plan: 2015-2035, adopted by NCTC in January 2018.  

Because these data represent the most recent data available, there are small differences 

between the budgets and planning inventory.  These differences do not impact the 

attainment demonstration. EMFAC2014 was approved for use in SIPs and transportation 

conformity by U.S. EPA on December 14, 2015. 

 

All the budgets in this plan have been constructed in consultation with NCTC and U.S. 

EPA, using emissions for a summer average day consistent with the ozone attainment and 

progress demonstrations, using the following method: 

 

1) Calculate the on-road motor vehicle emissions totals for the appropriate ozone 

precursors (VOC and NOX) using EMFAC2014. 

2) Sum each pollutant and round each total up to the nearest tenth (0.1) for VOC, 

NOX.   
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Table 7 below contains the emissions budgets for the Western Nevada County Ozone 

Nonattainment Area. 

 

Table 7:  Transportation Conformity Budgets for the 2008 8-hour Ozone standard 

in the Western Nevada County Ozone Nonattainment Area, tons per average 

summer day. 

Western Nevada County 

Ozone Nonattainment 

Area 

2020 

VOC NOX 

Baseline Emissions 0.75 1.61 

Total 0.75 1.61 

Conformity Budget* 0.8 1.7 

*Budgets calculated with EMFAC2014 using NCTC 2018 RTP activity.  Budgets are 

rounded up to the nearest tenth (0.1). 

 

C. Banked Emission Reduction Credits 

 

The NSAQMD has never had any banked Emission Reduction Credits. The Districtôs 

New Source Review (NSR) rule (which was submitted to EPA 9/6/16, deemed a 

complete submission 9/28/16, and is pending EPA approval into the SIP) requires new 

and modified major stationary sources that increase emissions in amounts exceeding 

specified thresholds to provide emission reduction offsets to mitigate their emissions 

growth.  Offsets represent either on-site emission reductions, ERC redemption from 

upwind areas or the use of banked emission reduction credits (ERCs), which are 

voluntary, surplus emission reductions previously achieved and registered with the 

District for future use as offsets. 
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VI I . EMISSIONS STATEMENT RULE 

 

Pursuant to CAA §182(a)(3)(B) 14 subsection (i), states must have an Emissions 

Statement program (i.e., rule) in place that requires stationary sources to annually report 

and certify accuracy of their NOx and VOC emissions.  Subsection (ii) has waiver 

provisions for stationary sources emitting less than 25 tpy of NOx or VOC.  District Rule 

513 (Emission Statements and Recordkeeping), was revised in coordination with EPA to 

meet all applicable requirements and approved by the NSAQMD Board on 6/27/16.  EPA 

approved the revised rule into the SIP 6/21/17 at 82 FR 28240.  

 

 

  

                                                           
14 CAA §182(a)(3)(B) details Emissions Statement requirements for O3 non-attainment areas classified as 

marginal and above. 
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VIII . NEW SOURCE REVIEW 

 

The Clean Air Act §182(a)(2)(C) requires the District to address emissions from new 

sources and major modifications to existing sources.  Pursuant to CAA §182(c)(10), the 

District is required to have an New Source Review (NSR) rule designed to address 

emissions from new and modified major stationary sources of NOx or VOC.  District 

Rule 428 (New Source Review Requirements for New and Modified Major Sources in 

Federally Designated Non-attainment Areas) was last amended 6/27/16 following 

extensive communication with CARB and EPA.  It was submitted to EPA 9/6/16 and 

deemed a complete submission 9/28/16.  EPA has not taken further action on the Rule 

and it is currently pending EPA approval into the SIP. 

 

The Rule was designed to accommodate changes in Classification, so the substance of the 

Rule is equally applicable to a Serious Non-attainment Area or a Moderate Non-

attainment Area.  However, the adopted Rule 428 references a 2015 version of the CFR.  

The first section reads,  

1.1 Preconstruction Review Requirements The preconstruction review 

requirements of this rule apply to the proposed construction of any new major 

stationary source or any major modification located at an existing major 

stationary source, if the stationary source or modification is major for the 

regulated NSR pollutant for which the area it is to be located is designated non-

attainment, as listed in 40 CFR 81.305, except as provided in 40 CFR 

51.165(f)(1) through (15).  All CFR references included in this rule refer to the 

CFR as of July 1, 2015.   

 

Since the Rule specifies ñdesignatedò rather than ñclassified,ò a change in classification 

may not trigger the need for a CFR date change, although CARB has informed the 

NSAQMD that the CFR publication date should be changed nonetheless.  The NSAQMD 

plans to look further into the question and modify the Rule if necessary in the near future. 
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IX. SERIOUS NON-ATTAINMENT  PLAN REQUIREMENTS  

 

EPAôs 2015 Implementation Rule for the 2008, 8-hour O3 NAAQS requires additional 

planning and emission control demonstration necessary for serious non-attainment areas 

to comply with the CAA.  These conditions go beyond the general requirements listed in 

Section IV of this plan and include the following: 

 

Reasonably Available Control Measures (RACM):  CAA §172(c) requires the District 

to verify that all RACM including stationary, transportation, and mobile) are being 

implemented as expeditiously as practicable. 

 

Reasonable Further Progress (RFP):  CAA §182(b)(1) requires the District to provide 

RFP to show steady progress in emission reduction between the baseline planning (2008), 

base year (2012), and attainment year (2020).   

 

Attainment Demonstration:  CAA §182(c)(2)(A) requires the District to develop 

photochemical air quality simulation modeling that demonstrates attainment of 2008 8-

hour Ozone NAAQS as expeditiously as practicable. 

 

Contingency Measures:  CAA §179(c)(9) requires the District to implement 

contingency measures in the event of failure to achieve Reasonable Further Progress 

(RFP) milestones or to attain 2008 8-hour Ozone NAAQS by the attainment deadline. 
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X. REASONABLE AVAILABLE CONTROL MEASURES  

 

CAA §172(c)(1) and (c)(2) requires the District to demonstrate that it has adopted all 

control measures necessary to attain the 2008 8-hour Ozone NAAQS as expeditiously as 

practicable.  RACM applies to stationary source control measures, transportation control 

measures, and mobile source control measures. 

 

EPA has interpreted RACM to be those emission control measures that are 

technologically and economically feasible and when considered in aggregate, would 

advance the attainment date by at least one year.  Emission reductions from RACM must 

be sufficient in reducing the emission inventory projected for 2020 (or earlier) to that 

currently projected for the attainment year 2021.   

 

A. RACM for Stationary Sources 

 

The Districtôs stationary source NOx and VOC prohibitory rules have been addressed in 

the Districtôs Reasonable Available Control Technology (RACT) SIP15.  RACT is the 

minimum required level of RACM and applies to specific categories of stationary sources 

to which EPA-issued Control Technique Guidelines (CTGs) apply.  The RACT SIP 

implements all applicable CTGs published by EPA through 2016 (see Table 8).  

 

 

Table 8: CTG Summary Table Indicating NSAQMDôs RACT Actions and Negative 

Declarations for the 2008 NAAQS. 

 

CTG Titles and References    Determinations and Actions 

1. Design Criteria for Stage I Vapor Control 

Systems - Gasoline Service Stations, 

November 1975. [EPA never assigned a 

document number to this CTG.] 

These criteria are incorporated into 

State regulations for Stage 1 vapor 

recovery.  The District revised Rule 

214 (approved by EPA at 78 FR 897, 

1/7/13) to specify associated RACT 

requirements. 

2. Control of Volatile Organic Emissions 

from Existing Stationary Sources, Volume I:  

Control Methods for Surface Coating 

Operations, EPA-450/2-76-028, November 

1976. [This document is a compilation of 

control techniques.] 

This does not define RACT for a 

specific source category, so it was not 

implemented as RACT.  Individual 

District operating permits specify 

control techniques for sources in this 

category.  

3. Control of Volatile Organic Emissions 

from Existing Stationary Sources, Volume II:  

Surface Coating of Cans, Coils, Paper, 

Fabrics, Automobiles, and Light-Duty 

Trucks, EPA-450/2-77-008, May 1977. 

There are no existing or anticipated 

sources in these categories in the Non-

attainment Area. A negative 

declaration was approved by EPA for 

the 1997 NAAQS 4/13/15 at 80 FR 

19544. The District continues to have 

no sources subject to this CTG.  

                                                           
15 See Appendix E. 
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Negative Declaration for 2008 NAAQS 

4. Control of Volatile Organic Emissions 

from Solvent Metal Cleaning, EPA-450/2-77-

022, November 1977. 

The only source type in the Non-

attainment Area that is covered by this 

CTG is cold cleaners.  These are 

exempt from RACT in the Non-

attainment Area because it is rural 

(pop. <200,000), pursuant to the EPA 

memo, ñClarification of Degreasing 

Regulation Requirementsò (September 

7, 1978).16  A negative declaration was 

approved by EPA for the 1997 

NAAQS 4/13/15 at 80 FR 19544. 

Negative Declaration for 2008 NAAQS 

5. Control of Refinery Vacuum Producing 

Systems, Wastewater Separators, and Process 

Unit Turnarounds, EPA-450/2-77-025, 

October 1977. 

There are no existing or anticipated 

sources in this category in the Non-

attainment Area. A negative 

declaration was approved by EPA for 

the 1997 NAAQS 4/13/15 at 80 FR 

19544. 

Negative Declaration for 2008 NAAQS 

6. Control of Hydrocarbons from Tank Truck 

Gasoline Loading Terminals, EPA-450/2-77-

026, December 1977. 

There are no existing or anticipated 

sources in this category in the Non-

attainment Area. A negative 

declaration was approved by EPA for 

the 1997 NAAQS 4/13/15 at 80 FR 

19544. 

Negative Declaration for 2008 NAAQS 

7. Control of Volatile Organic Emissions 

from Existing Stationary Sources, Volume 

III:  Surface Coating of Metal Furniture, 

EPA-450/2-77-032, December 1977. 

There are no existing or anticipated 

sources in this category that exceed de 

minimis levels (actual emissions of 15 

lbs./day) in the Non-attainment Area. 

A negative declaration was approved 

by EPA for the 1997 NAAQS 4/13/15 

at 80 FR 19544. 

Negative Declaration for 2008 NAAQS 

8. Control of Volatile Organic Emissions 

from Existing Stationary Sources, Volume 

IV:  Surface Coating for Insulation of Magnet 

Wire, EPA-450/2-77-033, December 1977. 

There are no existing or anticipated 

sources in this category in the Non-

attainment Area. A negative 

declaration was approved by EPA for 

the 1997 NAAQS 4/13/15 at 80 FR 

19544. 

Negative Declaration for 2008 NAAQS 

                                                           
16 The September 7, 1978 memo is available at 
https://www3.epa.gov/ttn/naaqs/aqmguide/collection/Doc_0027_VOC150907781.pdf 
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9. Control of Volatile Organic Emissions 

from Existing Stationary Sources, Volume V:  

Surface Coating of Large Appliances, EPA-

450/2-77-034, December 1977. 

There are no existing or anticipated 

sources in this category in the Non-

attainment Area. A negative 

declaration was approved by EPA for 

the 1997 NAAQS 4/13/15 at 80 FR 

19544. 

Negative Declaration for 2008 NAAQS 

10. Control of Volatile Organic Emissions 

from Bulk Gasoline Plants, EPA-450/2-77-

035, December 1977. 

There are no existing or anticipated 

sources in this category that exceed de 

minimis levels (4,000 gallons per day 

throughput on a 30-day rolling 

average)17 in the Non-attainment Area.  

This CTG was addressed in the 

NSAQMDôs 2/7/08 RACT submittal 

by stating that NSAQMDôs Rules 219 

and 220 collectively met RACT 

requirements, but those rules are not in 

the SIP and EPA has not taken action 

on that portion of the 2/7/08 submittal.  

However, since there are no sources in 

the area with throughput great enough 

to trigger CTG applicability anyway, 

the CTG is being addressed here on 

that basis as a negative declaration. 

Negative Declaration for 2008 NAAQS 

11. Control of Volatile Organic Emissions 

from Storage of Petroleum Liquids in Fixed 

Roof Tanks, EPA-450/2-77-036, December 

1977. 

There are no existing or anticipated 

sources in this category in the Non-

attainment Area, so a negative 

declaration is included in this 

submittal. 

Negative Declaration for 2008 NAAQS 

12. Control of Volatile Organic Compounds 

from Use of Cutback Asphalt, EPA-450/2-

77-037, December 1977. 

The District adopted Rule 227 

(approved by EPA at 74 FR 56120, 

10/30/09) to implement RACT for this 

source category. 

13. Control Techniques for Volatile Organic 

Emissions from Stationary Sources, EPA-

450/2-78-022, May 1978.  

This does not define RACT for a 

specific source category, so it was not 

implemented as RACT.  Individual 

District operating permits specify 

control techniques for sources in this 

category. 

14. Control of Volatile Organic Emissions 

from Existing Stationary Sources, Volume 

The District adopted Rule 228 

(approved by EPA at 77 FR 47536, 

                                                           
17 See Model VOC rules for RACT, June 1992, page 122, available at 
https://archive.epa.gov/ttn/ozone/web/pdf/voc_modelrules.pdf  

https://archive.epa.gov/ttn/ozone/web/pdf/voc_modelrules.pdf


 

NSAQMD Ozone Plan    45     10/22/18 

VI: Surface Coating of Miscellaneous Metal 

Parts and Products, EPA-450/2-78-015, June 

1978. 

10/9/12) to implement RACT for this 

source category. 

15. Control of Volatile Organic Emissions 

from Existing Stationary Sources, Volume 

VII: Factory Surface Coating of Flat Wood 

Paneling, EPA-450/2-78-032, June 1978. 

There are no existing or anticipated 

sources in this category in the Non-

attainment Area. A negative 

declaration was approved by EPA for 

the 1997 NAAQS 4/13/15 at 80 FR 

19544. The District continues to have 

no sources subject to this CTG.  

Negative Declaration for 2008 NAAQS 

16. Control of Volatile Organic Compound 

Leaks from Petroleum Refinery Equipment, 

EPA-450/2-78-036, June 1978. 

There are no existing or anticipated 

sources in this category in the Non-

attainment Area. A negative 

declaration was approved by EPA for 

the 1997 NAAQS 4/13/15 at 80 FR 

19544. 

Negative Declaration for 2008 NAAQS 

17. Control of Volatile Organic Emissions 

from Manufacture of Synthesized 

Pharmaceutical Products, 450/2-78-029, 

December 1978. 

There are no existing or anticipated 

sources in this category in the Non-

attainment Area. A negative 

declaration was approved by EPA for 

the 1997 NAAQS 4/13/15 at 80 FR 

19544. 

Negative Declaration for 2008 NAAQS 

18. Control of Volatile Organic Emissions 

from Manufacture of Pneumatic Rubber 

Tires, EPA-450/2-78-030, December 1978. 

There are no existing or anticipated 

sources in this category in the Non-

attainment Area. A negative 

declaration was approved by EPA for 

the 1997 NAAQS 4/13/15 at 80 FR 

19544. 

Negative Declaration for 2008 NAAQS 

19. Control of Volatile Organic Emissions 

from Existing Stationary Sources, Volume 

VIII: Graphic Arts - Rotogravure and 

Flexography, EPA-450/2-78-033, December 

1978. 

There are no existing or anticipated 

sources in these categories that exceed 

100 tpy18 de minimis levels in the 

Non-attainment Area. A negative 

declaration was approved by EPA for 

the 1997 NAAQS 4/13/15 at 80 FR 

19544. The District continues to have 

no sources subject to this CTG.  

Negative Declaration for 2008 NAAQS 

20. Control of Volatile Organic Emissions 

from Petroleum Liquid Storage in External 

There are no existing or anticipated 

sources in this category in the Non-

                                                           
18 {ŜŜ ¢ŀōƭŜ н ƛƴ 9t!Ωǎ ±h/ .ƭǳŜ .ƻƻƪΣ aŀȅ нрΣ мфууΣ ŀǾŀƛƭŀōƭŜ ŀǘ 
https://archive.epa.gov/ttn/ozone/web/pdf/voc_bluebook.pdf  

https://archive.epa.gov/ttn/ozone/web/pdf/voc_bluebook.pdf
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Floating Roof Tanks, EPA-450/2-78-047, 

December 1978. 

attainment Area. A negative 

declaration was approved by EPA for 

the 1997 NAAQS 4/13/15 at 80 FR 

19544. 

Negative Declaration for 2008 NAAQS 

21. Control of Volatile Organic Emissions 

from Perchloroethylene Dry Cleaning 

Systems, EPA-450/2-78-050, December 

1978.  

No longer a required RACT analysis 

category, since PERC has been 

exempted as a VOC. 

22. Control of Volatile Organic Compound 

Leaks from Gasoline Tank Trucks and Vapor 

Collection Systems, EPA-450/2-78-051, 

December 1978. 

The District revised Rule 214 

(approved by EPA at 78 FR 897, 

3/8/13) to implement RACT for this 

source category.  Approved by EPA at 

77 FR 47536, 10/9/12. 

23. Fugitive Emission Sources of Organic 

Compounds ï Additional Information on 

Emissions, Emission Reductions, and Costs, 

EPA-450/3-82-010, April 1982. 

This does not define RACT for a 

specific source category, so it was not 

implemented as RACT.  It is included 

on EPAôs published CTG list, so it is 

being included in this list for public 

information, even though it is not 

technically a real CTG. 

24. Control of Volatile Organic Compound 

Emissions from Large Petroleum Dry 

Cleaners, EPA-450/3-82-009, September 

1982. 

There are no existing or anticipated 

sources in this category that exceed de 

minimis levels (32,500 gallons/year) 

in the Non-attainment Area. A 

negative declaration was approved by 

EPA for the 1997 NAAQS 4/13/15 at 

80 FR 19544. 

Negative Declaration for 2008 NAAQS 

25. Control of Volatile Organic Compound 

Emissions from Manufacture of High-Density 

Polyethylene, Polypropylene, and Polystyrene 

Resins, EPA-450/3-83-008, November 1983. 

There are no existing or anticipated 

sources in these categories in the Non-

attainment Area. A negative 

declaration was approved by EPA for 

the 1997 NAAQS 4/13/15 at 80 FR 

19544. 

Negative Declaration for 2008 NAAQS 

26. Control of Volatile Organic Compound 

Equipment Leaks from Natural Gas/Gasoline 

Processing Plants, EPA-450/2-83-007, 

December 1983. 

There are no existing or anticipated 

sources in these categories in the Non-

attainment Area. A negative 

declaration was approved by EPA for 

the 1997 NAAQS 4/13/15 at 80 FR 

19544. 

Negative Declaration for 2008 NAAQS 

27. Control of Volatile Organic Compound 

Fugitive Emissions from Synthetic Organic 

There are no existing or anticipated 

sources in these categories in the Non-

attainment Area. A negative 
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Chemical Polymer and Resin Manufacturing 

Equipment, EPA-450/3-83-006, March 1984. 

declaration was approved by EPA for 

the 1997 NAAQS 4/13/15 at 80 FR 

19544. 

Negative Declaration for 2008 NAAQS 

28. Control of Volatile Organic Compound 

Emissions from Air Oxidation Processes in 

Synthetic Organic Chemical Manufacturing 

Industry, EPA-450/3-84-015, December 

1984. 

There are no existing or anticipated 

sources in this category in the Non-

attainment Area. A negative 

declaration was approved by EPA for 

the 1997 NAAQS 4/13/15 at 80 FR 

19544. 

Negative Declaration for 2008 NAAQS 

29. Control of Volatile Organic Compound 

Emissions from Reactor Processes and 

Distillation Operations in Synthetic Organic 

Chemical Manufacturing Industry, EPA 

450/4-91-031, August 1993. 

There are no existing or anticipated 

sources in this category in the Non-

attainment Area. A negative 

declaration was approved by EPA for 

the 1997 NAAQS 4/13/15 at 80 FR 

19544. 

Negative Declaration for 2008 NAAQS 

30. Control of Volatile Organic Compound 

Emissions from Wood Furniture 

Manufacturing Operations, EPA-453/R-96-

007, April 1996. 

There are no existing or anticipated 

sources in this category that exceed de 

minimis levels (potential to emit 25 

tons per year of VOCs) in the Non-

attainment Area. A negative 

declaration was approved by EPA for 

the 1997 NAAQS 4/13/15 at 80 FR 

19544. 

Negative Declaration for 2008 NAAQS 

31. Control Techniques Guidelines for 

Shipbuilding and Ship Repair Operations 

(Surface Coating), EPA 453/R-94-032, 

August 1996. 

There are no existing or anticipated 

sources in this category in the Non-

attainment Area. A negative 

declaration was approved by EPA for 

the 1997 NAAQS 4/13/15 at 80 FR 

19544. 

Negative Declaration for 2008 NAAQS 

32. Aerospace (CTG & MACT), EPA- 

453/R-97-004, December 1997. 

There are no existing or anticipated 

sources in this category in the Non-

attainment Area. A negative 

declaration was approved by EPA for 

the 1997 NAAQS 4/13/15 at 80 FR 

19544. 

Negative Declaration for 2008 NAAQS 

33. Control Techniques Guidelines for 

Industrial Cleaning Solvents, EPA-453/R-06-

001, September 2006. 

There are no existing or anticipated 

sources in this category that exceed 15 
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lbs./day actual emissions19 de minimis 

levels in the Non-attainment Area. A 

negative declaration was approved by 

EPA for the 1997 NAAQS 4/18/12 at 

77 FR 23130. 

Negative Declaration for 2008 NAAQS 

34. Control Techniques Guidelines for Offset 

Lithographic Printing and Letterpress 

Printing, EPA-453/R-06-002, September 

2006. 

There are no existing or anticipated 

sources in this category that exceed de 

minimis levels (actual emissions of 15 

lbs./day or 3 tons per 12-month period) 

in the Non-attainment Area. A 

negative declaration was approved by 

EPA for the 1997 NAAQS 4/18/12 at 

77 FR 23130. 

Negative Declaration for 2008 NAAQS 

35. Control Techniques Guidelines for 

Flexible Package Printing, EPA-453/R-06-

003, September 2006. 

There are no existing or anticipated 

sources in this category that exceed de 

minimis levels (actual emissions of 15 

lbs./day or 3 tons per 12-month period) 

in the Non-attainment Area. A 

negative declaration was approved by 

EPA for the 1997 NAAQS 4/18/12 at 

77 FR 23130. 

Negative Declaration for 2008 NAAQS 

36. Control Techniques Guidelines for Flat 

Wood Paneling Coatings, EPA-453/R-06-

004, September 2006. 

There are no existing or anticipated 

sources in this category in the Non-

attainment Area. A negative 

declaration was approved by EPA for 

the 1997 NAAQS 4/18/12 at 77 FR 

23130. 

Negative Declaration for 2008 NAAQS 

37. Control Techniques Guidelines for Paper, 

Film, and Foil Coatings, EPA 453/R-07-003, 

September 2007. 

There are no existing or anticipated 

sources in this category in the Non-

attainment Area.  A negative 

declaration was approved by EPA for 

the 1997 NAAQS 4/18/12 at 77 FR 

23130. 

Negative Declaration for 2008 NAAQS 

38. Control Techniques Guidelines for Large 

Appliance Coatings, EPA 453/R-07-004, 

September 2007. 

There are no existing or anticipated 

sources in this category in the Non-

attainment Area. A negative 

declaration was approved by EPA for 

                                                           
19 See page 5 of the CTG, available at https://www3.epa.gov/airquality/ctg_act/200609_voc_epa453_r-
06-001_ind_cleaning_solvents.pdf  

https://www3.epa.gov/airquality/ctg_act/200609_voc_epa453_r-06-001_ind_cleaning_solvents.pdf
https://www3.epa.gov/airquality/ctg_act/200609_voc_epa453_r-06-001_ind_cleaning_solvents.pdf
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the 1997 NAAQS 4/18/12 at 77 FR 

23130. 

Negative Declaration for 2008 NAAQS 

39. Control Techniques Guidelines for Metal 

Furniture Coatings, EPA 453/R-07-005, 

September 2007. 

There are no existing or anticipated 

sources in this category that exceed 15 

lb/day20 actual emissions de minimis 

levels in the Non-attainment Area. A 

negative declaration was approved by 

EPA for the 1997 NAAQS 4/18/12 at 

77 FR 23130. 

Negative Declaration for 2008 NAAQS 

40. Control Techniques Guidelines for 

Miscellaneous Metal and Plastic Parts 

Coatings, EPA 453/R-08-003, September 

2008.  

The District adopted Rule 228 

(approved by EPA at 77 FR 47536, 

10/9/2012) to implement RACT for 

this source category. The District also 

adopted a Negative declaration for 

plastic parts coatings and heavier duty 

vehicle coatings on 2/22/10 (received 

by EPA 7/20/10), which EPA has not 

yet taken action on, for portions of the 

CTG that donôt apply in the Non-

attainment Area. The District is also 

adopting a negative declaration for 

pleasure craft coatings. In summary, 

negative declarations are claimed for 

sources covered under Tables 3-6 of 

the CTG. 

41. Control Techniques Guidelines for 

Fiberglass Boat Manufacturing Materials, 

EPA 453/R-08-004, September 2008. 

There are no existing or anticipated 

sources in this category that exceed de 

minimis levels (actual emissions of 15 

lbs./day or 2.7 tons per 12-month 

period) in the Non-attainment Area. A 

negative declaration was approved by 

EPA for the 1997 NAAQS 4/18/12 at 

77 FR 23130. 

Negative Declaration for 2008 NAAQS 

42. Control Techniques Guidelines for 

Miscellaneous Industrial Adhesives, EPA 

453/R-08-005, September 2008. 

There are no existing or anticipated 

sources in this category that exceed de 

minimis levels (actual emissions of 15 

lbs./day or 3 tons per 12-month period) 

in the Non-attainment Area. A 

negative declaration was approved by 

EPA for the 1997 NAAQS 4/18/12 at 

77 FR 23130. 

                                                           
20 See page 3 of the CTG, available at https://www3.epa.gov/airquality/ctg_act/200709_voc_epa453_r-
07-005_metal_furniture_coating.pdf  

https://www3.epa.gov/airquality/ctg_act/200709_voc_epa453_r-07-005_metal_furniture_coating.pdf
https://www3.epa.gov/airquality/ctg_act/200709_voc_epa453_r-07-005_metal_furniture_coating.pdf
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Negative Declaration for 2008 NAAQS 

43. Control Techniques Guidelines for 

Automobile and Light-Duty Truck Assembly 

Coatings, EPA 453/R-08-006 (and Protocol 

for Determining the Daily Volatile Organic 

Compound Emission Rate of Automobile and 

Light-Duty Truck Primer-Surfacer and 

Topcoat Operations, EPA 453/R-08-002), 

September 2008. 

There are no existing or anticipated 

sources in this category that exceed de 

minimis levels (actual emissions of 15 

lbs./day) in the Non-attainment Area. 

A negative declaration was approved 

by EPA for the 1997 NAAQS 4/18/12 

at 77 FR 23130. Negative Declaration 

for 2008 NAAQS 

44. Control Techniques Guidelines for the Oil 

and Natural Gas Industry, EPA 453/B-16-

001, October 2016. 

There are no existing or anticipated 

sources in this category in the Non-

attainment Area (see Section 2.0 of 

this document).  

Negative Declaration for 2008 NAAQS 

Major stationary sources of VOC There are no existing or anticipated 

major sources of VOC in the Non-

attainment Area.  

Negative Declaration for 2008 NAAQS 

Major stationary sources of NOx There are no existing or anticipated 

major sources of NOx in the Non-

attainment Area.  

Negative Declaration for 2008 NAAQS 

 

 

 

B. RACM for Mobile Sources 

 

Many California regions face challenges in reducing mobile source emissions due to their 

large populations.  Given the severity of these air quality challenges, CARB has 

implemented one of the most stringent mobile source emissions control programs in the 

nation.  

 

CARB maintains regulatory authority over most mobile sources in California, which 

include: light, medium, and heavy-duty on-road vehicles, motorcycles, off-road 

equipment, recreational boats, cargo handling equipment, commercial harbor craft, and 

the fuels powering mobile equipment.  Measures usually take a comprehensive approach 

to reduce emissions by continually establishing stringent engine standards, deadlines for 

procurement, fuel specifications, and incentive programs that encourage early adoption of 

lower-emitting equipment.  Many California air districts rely on mobile source emission 

reduction measures to achieve timely attainment of state and federal air quality standards. 

 

Nevada County has had a Basic Smog Check (Inspection & Maintenance) program in 

place since 1998, and was included in the 2005 program upgrades.  California law 

(California Health and Safety Code §44003) provides that in areas where this program is 

implemented, it applies in Urbanized Areas (defined by State Law as having a population 
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of 50,000 or more).  Since there are no ñUrbanized Areasò in Nevada County, Enhanced 

Smog Check is not an available option. 

 

There are numerous additional RACM-type emission reduction measures already 

incorporated into local policies and planning procedures.  Nevada County has already 

begun installing roundabouts in lieu of stop signs where appropriate.  The Air District 

regularly encourages pedestrian access to goods and services as part of its planning 

document comments.  Several park-and-ride facilities have been installed over the past 2 

decades.  Through several state-funded grant programs, mobile sources are achieving 

emission reductions. 

 

Analysis of CARBôs mobile source regulations & emission reductions programs is 

included in Appendix C.  CARBôs technologically and economically feasible RACM for 

mobile sources is also included in Appendix D.  Analysis of Appendix D concludes 

Californiaôs current mobile source control program has no additional reasonably available 

measures (and consequently, no additional emission reductions) that could advance the 

Districtôs attainment of the 2008, 8-hour ozone NAAQS by one year. 

 

C. RACM for Area wide Sources 

 

Areawide sources are largely regulated by existing programs and policies.  An aggressive 

wood stove replacement program was implemented in 2018 utilizing California Cap and 

Trade funds.  High-speed internet access is flourishing in the area.  Nearly all 

architectural and automotive coatings sold in the area are designed for sale anywhere in 

California, meeting even the strictest standards.  Curbside green waste pickup is available 

throughout the Non-attainment Area.  There are Countywide regulations on fireplaces.  

Open burning is restricted in many ways (most notably a Nevada County ordinance 

prohibits burning piles that are primarily leaves and pine needles).   

 

Consumer Products 

 

Consumer products are defined as chemically formulated products used by household and 

institutional consumers.  For more than 25 years, CARB has taken actions pertaining to 

the regulation of consumer products.  Three regulations have set VOC limits for 129 

consumer product categories.  These regulations, referred to as the Consumer Product 

Program, have been amended frequently, and progressively stringent VOC limits and 

reactivity limits have been established.  These are: Regulation for Reducing VOC 

Emissions from Antiperspirants and Deodorants; Regulation for Reducing Emissions 

from Consumer Products; and Regulation for Reducing the Ozone Formed from Aerosol 

Coating Product Emissions, and the Tables of Maximum Incremental Reactivity Values.  

Additionally, a voluntary regulation, the Alternative Control Plan has been adopted to 

provide compliance flexibility to companies.  The programôs most recent rulemaking 

occurred in 2013. 

 

U.S. EPA also regulates consumer products.  U.S. EPAôs consumer products regulation 

was promulgated in 1998, however, federal consumer products VOC limits have not been 
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revised since their adoption.  U.S. EPA also promulgated reactivity limits for aerosol 

coatings.  As with the general consumer products, Californiaôs requirements for aerosol 

coatings are more stringent than the U.S. EPAôs requirements.  Other jurisdictions, such 

as the Ozone Transport Commission states, have established VOC limits for consumer 

products which are modeled after the California program.  However, the VOC limits 

typically lag those applicable in California. 

 

In summary, Californiaôs Consumer Products Program, with the most stringent VOC 

requirements applicable to consumer products, meets RACM. 

 

D. RACM Conclusion 

 

Biogenic ROG emissions in the Non-attainment Area dwarf anthropogenic emissions by 

approximately 40 to 1 (see Appendix G).  NOx and ROG emissions from wildfires are 

purely dependent on unforeseeable wildfire fire activity both locally and upwind.  

Existing guidance calls for ignoring the influence of biogenic and other natural 

emissions, and exclusively focusing on anthropogenic emissions for analyzing the effects 

of RACM.   

 

Discarding biogenic and other natural emissions from the inventory for the purpose of 

evaluating RACM, additional reductions of 0.06 tpd of ROG and 0.23 tpd of NOx (0.29 

tpd total, which equals 106 tons per year) would be necessary in 2020 to advance the 

Districtôs attainment year from 2021 to 2020, as presented in Table 9.   

 

Table 9:  Projected Daily Emissions 2020 versus 2021 (Summer). 

 

ROG Emissions (tons per day) NOx Emissions (tons per day) 

2020 2021 Difference 2020 2021 Difference 

4.2552 4.1985 0.0567 3.1181 2.8916 0.2265 

Source:  CARB CEPAM emissions inventory, Version 1.05. 

 

An annual reduction in O3 precursors of more than 100 tons is theoretically needed to 

advance the Districtôs attainment date by at least one year.  All applicable RACT 

measures have already been implemented, and the District is unable to identify additional 

reasonably available measures for reducing emissions to this extent.   

 

In evaluating RACM adequacy, it is helpful to have a perspective of the emissions 

inventory.  Mobile sources account for the bulk of the areaôs anthropogenic emissions.  

As apparent in the 2017 summer inventory, total mobile source precursor emissions 

dwarf areawide source emissions 18.2 to 1 and stationary source emissions 5.8 to 1.  The 

difference is even more pronounced for NOx alone, with mobile source emissions being 

38 times greater than stationary source emissions and 25.8 times greater than areawide 

source emissions.  As discussed elsewhere in this document, mobile sources are already 

being regulated to the maximum extent feasible. 
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Figure 10: Emissions Inventory Overview. 

 

 
 

 

Ozone precursor emissions (NOx plus ROG) from stationary sources only account for 

16% of the areaôs total anthropogenic emissions (and only 2.5% of the areaôs 

anthropogenic NOx emissions). 

 

In conclusion, the District has been unable to find a combination of potential additional 

control measures that are reasonably available for advancing the attainment year, and 

therefore no further control measures are being proposed for this Attainment Plan. 
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XI. REASONABLE FURTHER PROGRESS (RFP) 

 

Clean Air Act sections 172(c)(2) and 182(b)(1) require attainment plans to provide for 

reasonable further progress (RFP).  RFP is defined in Clean Air Act section 171(1) as 

ñsuch annual incremental reductions in emissions of the relevant air pollutant as are 

requiredéfor the purpose of ensuring attainment of the applicable NAAQS by the 

applicable date.ò  This requirement to demonstrate steady progress in emission reductions 

between the baseline year and attainment date ensures that areas will not delay 

implementation of control programs until immediately before the attainment deadline.   

 

There are two separate requirements for non-attainment areas depending upon their 

classification.  The first is a one-time requirement for a 15 percent reduction in ROG 

emissions over the first 6 years of the planning period for non-attainment areas classified 

as moderate or above (section 182(b)(1)).  The second is an additional 3 percent per year 

reduction, averaged over each consecutive 3-year period, of ozone precursor emissions 

until attainment for ozone non-attainment areas classified as serious or higher (section 

182(c)(2)(B)).   

 

Fifteen Percent ROG-only Rate of Progress Requirement 

The March 2015 U.S. EPA implementation rule (Rule) for the 75 ppb 8-hour ozone 

standard interprets the Clean Air Act RFP requirements, establishing requirements for 

RFP that depend on the areaôs classification and whether the area has an approved 

15 percent ROG-only reduction plan for a previous ozone standard that covers all of the 

75 ppb 8-hour ozone non-attainment area (80 FR 12264).   

 

Northern Sierra AQMD has never submitted, nor had approved by U.S. EPA, a 

15 percent ROG-only rate of progress plan for the WNNA.  As a result, the 15 percent 

ROG-only requirement still needs to be met for Western Nevada County.   

 

Reasonable Further Progress Requirements 

The WNNA must demonstrate a reduction in ROG of ñat least 15 percent from baseline 

emissionsò (section 182(b)(1)(A)(i)) for the first 6 years of the attainment planning 

period.  As a serious non-attainment area, Western Nevada County is also subject to RFP 

under section 182(c)(2)(B) and must show ñan additional emissions reduction of 

3 percent per year from the end of the first 6 yearsò (80 FR 12264), averaged over each 

consecutive 3-year period until the attainment year.   

 

As detailed in the Rule, emission reductions must be achieved through existing programs.  

The Western Nevada County RFP demonstration is achieved by forecasted emission 

reductions from existing control regulations as shown in the planning inventory.  As 

required, ROG emission reductions alone are used to meet the 15 percent reduction target 

for the initial six year period, but both ROG and NOx emission reductions are needed to 

meet the remaining RFP target.  The NOx substitution is used on a percentage basis to 

cover any percentage shortfall in ROG reduction.  In 2018, courts determined that the 

appropriate baseline year for RFP for the 75 ppb 8 hour ozone standard is 2011; 

therefore, the Western Nevada County RFP demonstration uses a 2011 baseline year.  
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The table below was developed in accordance with all applicable and currently-available 

U.S. EPA-published guidance and demonstrates that Western Nevada County meets the 

RFP targets in the milestone years of 2017 and 2020. 

 

Table 10:  Western Nevada County 75 ppb 8-hour Ozone Reasonable Further 

Progress (summer planning inventory, tons per day) 

 

 
  

Year 2011 2017 2020

Baseline ROG 5.5 4.5 4.3

Required % change since 2011 (ROG or 

NOx) 
15% 24%

Target ROG level 4.7 4.2

Apparent Shortfall (-)/ Surplus (+) in ROG 0.2 -0.1

Apparent Shortfall (-)/ Surplus (+) in ROG, % 3.2% -1.4%

ROG shortfall previously provided by NOx 

substitution, %
0.0% 0.0%

Actual ROG Shortfall (-)/ Surplus (+), % 3.2% -1.4%

Year 2011 2017 2020

Baseline NOx 5.7 3.7 3.1

Change in NOx since 2011 2.0 2.6

Change in NOx since 2011, % 34.3% 45.2%

NOx reductions since 2011 already used for 

ROG substitution through last milestone 

year, %

0.0% 0.0%

NOx reductions since 2011 available for ROG 

substitution in this milestone year, %
34.3% 45.2%

NOx reductions since 2011 used for ROG 

substitution in this milestone year, %
0.0% 1.4%

NOx reductions since 2011 surplus after 

meeting ROG substitution needs in this 

milestone year, %

34.3% 43.8%

Total shortfall (-) for RFP, if any 0.0% 0.0%

RFP Met? YES YES
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XI I . ATTAINMENT DEMONSTRATION  

 

Photochemical modeling plays a crucial role in the SIP process to demonstrate attainment 

of air quality standards based on estimated future emissions and for the development of 

emissions targets necessary for attainment.  The WNNA (WNNA) is designated as a 

moderate ozone Non-attainment Area for the 2008 0.075 ppm (or 75 ppb) 8-hour ozone 

standard and is required to demonstrate attainment of this standard by 2017.  However, 

since the WNNA exceeded the 75 ppb ozone standard in 2017, the region will almost 

certainly be reclassified as serious non-attainment, which will extend the attainment 

deadline until 2020.  As a result, the future year for this modeling attainment 

demonstration is 2020. 

 

In the WNNA, 8-hour ozone (O3) design values (DVs) in recent years have shown an 

upward trend, increasing from 77 ppb in 2013 to 81 ppb in 2015, 84 ppb in 2016, and 87 

ppb in 201721.  Preliminary data for 2018 suggest that the increasing trend may be 

leveling off. 

 

The findings of the WNNAôs model attainment demonstration are summarized below.  

Additional information and a detailed description of the procedures employed in this 

modeling are available in the Modeling Attainment Demonstration and Modeling 

Protocol Appendices.  The current modeling platform draws on the products of large-

scale, scientific studies in the region, collaboration among technical staff of State, Local, 

and Federal regulatory agencies, as well as from participation in technical and policy 

groups within the region (see Modeling Protocol Appendix H for further details).  In this 

modeling work, the Weather Research and Forecasting (WRF) numerical model version 

3.6 was utilized to generate meteorological fields, while the Community Multiscale Air 

Quality (CMAQ) Model version 5.0.2 was used for modeling ozone in the WNNA.  

Other relevant information, including the modeling domain definition, chemical 

mechanism, initial and boundary conditions, and emissions preparation can be found in 

the Modeling Protocol and Modeling Emissions Inventory Appendices.  

 

Based on U.S. EPA modeling guidance22, modeling was used in a relative sense to 

project observed DVs to the future.  The year 2012 was chosen as the baseline modeling 

year based on an analysis of how conducive the meteorology was towards ozone 

formation, as well as the availability of the most detailed emissions inventory.  Consistent 

with WNNAôs mandated attainment deadlines, the future year 2020 was modeled. 

 

DVs are the three-year average of the annual 4th highest 8-hour O3 levels observed at 

each monitor, and are used to determine compliance with the 75 ppb standard.  In the 

attainment demonstration, the U.S. EPA recommends1 using an average of three DVs, 

which straddle the baseline modeling year, to account for the year-to-year variability in 

                                                           
21 Data for 2017 are preliminary and subject to further review available from 

https://www.arb.ca.gov/aqmis2/ozone_annual.php 
22 U.S. EPA, 2014, Draft Modeling Guidance for Demonstrating Attainment of Air Quality Goals for 

Ozone, PM2.5 and Regional Haze, available at https://www.epa.gov/ttn/scram/guidance/guide/Draft_O3-

PM-RH_Modeling_Guidance-2014.pdf 

https://www.arb.ca.gov/aqmis2/ozone_annual.php
https://www.epa.gov/ttn/scram/guidance/guide/Draft_O3-PM-RH_Modeling_Guidance-2014.pdf
https://www.epa.gov/ttn/scram/guidance/guide/Draft_O3-PM-RH_Modeling_Guidance-2014.pdf
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meteorology.  This average DV, called a baseline DV, serves as the anchor point for 

estimating future year projected DVs.  In order to better account for the recent shift in 

WNNAôs DV trend and to assess its impact on the timeframe for attainment of the 75 ppb 

standard, a more representative baseline DV that was based on DVs from 2013, 2014, 

and 2015 (shown in 1st column of Table 12) was utilized to calculate future DVs in this 

attainment demonstration. 

 

In the attainment demonstration, modeling is utilized in a relative sense, which required  

three simulations to be conducted: 1) base year simulation for 2012, which was used to 

verify that the model reasonably reproduced the observed air quality; 2) reference year 

simulation for 2012, which was the same as the base year simulation, but excluded 

exceptional event emissions such as wildfires; 3) future year simulation for 2020, which 

was the same as the reference year simulation, except that projected anthropogenic 

emissions for 2020 were used in lieu of the 2012 emissions.  The relative change in ozone 

from simulation (2) to simulation (3) was calculated for each site location and is termed a 

relative response factor (RRF).  A relevant emissions inventory summary is included as 

Table 11. 

 

Table 11: Summer emission inventory totals (CEPAM v1.03) for 2012 and 2020.  

Biogenic emission totals were averaged over May ï September 2012. 

 

Western Nevada Non-attainment Area 

Source 

Category 

NOx  ROG 

2012 2020  2012 2020 

[tpd] [tpd] % diff#  [tpd] [tpd] % diff# 

Stationary 0.106 0.096 -9.4  0.702 0.785 11.8 

Area 0.135 0.138 2.2  1.394 1.515 8.7 

On-Road 

Mobile 3.976 2.160 -45.7  1.793 1.007 -43.8 

Other 

Mobile 0.944 0.738 -21.8  1.327 0.958 -27.8 

Total 5.160 3.131 -39.3  5.215 4.265 -18.2 

Biogenic -- --   226.2 226.2 -- 
# % diff denotes percent difference with respect to 2012 emission levels. 

 

The site-specific RRF was then multiplied by the baseline DV from the Grass Valley 

monitor to predict the future year 2020 DV (Table 12).  The RRF approach has been 

applied in other regions of Californiaôs Central Valley including the SJV for the 2007 8-
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hour Ozone SIP23, the 2013 1-hour Ozone SIP24, and the 2016 8-Hour Ozone SIP25.  In 

addition, two peer-reviewed scientific publications (one from Rice University 

researchers26 and another from U.S. EPA scientists27), which focused primarily on areas 

outside of California, found that the RRF approach is highly robust in its ability to predict 

future DVs.  

 

Table 12: Baseline Design Value, modeled RRF, and projected future year (2020) 8-

hour ozone Design Values (DV) at the Grass Valley ozone monitoring site in WNNA. 

 

Site Location 

Base year 

Average DV 

(ppb) 

Future Year 2020 

RRF 
Average DV 

(ppb) 

Grass Valley-

Litton Building 
79.0 0.8571 67 

aDVs from years 2013, 2014, and 2015 were used to calculate the baseline average DV 

 

Note that the results shown in Table 12 includes a projected future year DV for 2020 

utilizing a baseline DV that is based on the average of the 2013, 2014, and 2015 DVs, 

which is more representative of the recent shift in WNNA DVs.  The Grass Valley site 

was projected to have a future DV of 67 ppb in 2020, which supports attainment of the 75 

ppb 8-hour O3 standard by 2020. 

 

As part of the attainment demonstration, the U.S. EPA28 also requires analysis of ozone 

levels outside of the routine monitoring network (i.e., at areas between the monitors) to 

ensure that all regions within WNNA (even those without a monitor) are in attainment of 

the standard.  This ñunmonitored areaò analysis combines observed DVs with model 

based RRFs and ozone spatial gradients to estimate future 2020 DVs in unmonitored 

areas.  Details of how the unmonitored area analysis is performed can be found in the 

Modeling Protocol and Model Attainment Demonstration Appendices.  The unmonitored 

area analysis in WNNA showed that there are no areas within the region, which have 

future year 2020 DVs greater than 75 ppb. 

 

                                                           
23 2007 Plan for the 1997 8-Hour Ozone Standard available at 

http://www.valleyair.org/Air_Quality_Plans/AQ_Final_Adopted_Ozone2007.htm 
24 2013 Plan for the Revoked 1-Hour Ozone Standard available at 

http://www.valleyair.org/Air_Quality_Plans/Ozone-OneHourPlan-2013.htm 
25 2016 Plan for the 2008 8-Hour Ozone Standard available at  

http://www.valleyair.org/air_quality_plans/Ozone-Plan-2016.htm  
26 Pegues, A.H., D.S. Cohan, A. Digar, C. Douglass, and R.S. Wilson (2012). Efficacy of recent state 

implementation plans for 8-hour ozone. Journal of the Air & Waste Management Association, 62, 252-261 
27 Foley. K., P. Dolwick, C. Hogrefe, H. Simon, B. Timin, and N. Possiel, (2015), Dynamic evaluation of 

CMAQ part II: Evaluation of relative response factor metrics for ozone attainment demonstrations, 

Atmospheric Environment, 103: 188ï195  
28 U.S. EPA, 2014, Draft Modeling Guidance for Demonstrating Attainment of Air Quality Goals for 

Ozone, PM2.5 and Regional Haze, available at https://www.epa.gov/ttn/scram/guidance/guide/Draft_O3-

PM-RH_Modeling_Guidance-2014.pdf 

http://www.valleyair.org/Air_Quality_Plans/AQ_Final_Adopted_Ozone2007.htm
http://www.valleyair.org/Air_Quality_Plans/Ozone-OneHourPlan-2013.htm
http://www.valleyair.org/air_quality_plans/Ozone-Plan-2016.htm
https://www.epa.gov/ttn/scram/guidance/guide/Draft_O3-PM-RH_Modeling_Guidance-2014.pdf
https://www.epa.gov/ttn/scram/guidance/guide/Draft_O3-PM-RH_Modeling_Guidance-2014.pdf
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In summary, photochemical modeling performed as part of this Attainment Plan 

demonstrates that attainment of 2008 8-hour ozone NAAQS is likely by 2020.  
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XI II . CONTINGENCY MEASURES  

 

CAA §172(c)(9) requires areas implement contingency measures if they fail to make RFP 

or fail to attain air quality standards by the required attainment date.  CAA §182(c)(9) 

also requires serious non-attainment areas and above to implement contingency measures 

if they fail to meet any applicable CAA milestones for the 2008, 8-hour Ozone NAAQS. 

 

Since existing mobile source control measures are projected to continue providing 

significant emission reductions for many years beyond the 2020 attainment year, this 

Attainment Plan relies on the continuing emission reduction from those existing mobile 

source control measures to fulfill the Contingency Measures requirement.  These 

measures will continue to be implemented regardless of the Districtôs attainment status in 

2021. 

 

As indicated in Table 13, existing mobile source control regulations will continue 

reducing the District total VOC emissions between 2020 and 2021 by an estimated 1.80 

percent per year, and NOx emission between 2020 and 2021 by about 5.07 percent per 

year.  Such continued emission reductions can ensure that reasonable further progress 

will continue to be achieved in the event the District fails to attain 2008, 8-hour Ozone 

NAAQS by the required deadline. 

 

Table 13:  Projected VOC and NOx Emissions from 2020 to 2021. 

 

 VOC NOx 

 2020 2021 2020 2021 

On-road 

Mobile 

Sources 

1.052 0.986 3.361 3.046 

Off-road 

Mobile 

Sources 

3.625 3.607 5.830 5.679 

Total 4.677 4.593 9.191 8.725 

Reduction  0.084  0.466 

Percent 

Reduction 

 1.80%  5.07% 
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XIV. CONCLUSION 

 

Pursuant to CAA requirements and EPA guidance, CARB and the District conducted 

many analyses to determine whether timely attainment of 2008, 8-hour Ozone NAAQS 

as a ñSeriousò non-attainment area is likely.  The results of the modeling provide a strong 

conclusion that the emission control measures defined by CARB and the District in this 

Attainment Plan are sufficient to continue reducing O3 concentrations throughout the 

Districtôs Non-attainment Area to meet the 2008, 8-hour Ozone NAAQS by the 

conclusion of the 2020 O3 season. 
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Appendix A 

 

 

Emission Inventories for 2011, 2012,  

2014, 2017, 2020 & 2021 
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WNNA NOX Inventory - Summer - Grown and Controlled - Tons per Day (From CEPAM Version 1.05)

SOURCE TYPECATEGORY SUB CATEGORY 2011 2012 2014 2017 2020 2021

STATIONARYFUEL COMBUSTION ELECTRIC UTILITIES 0.0029 0.0029 0.0029 0.0029 0.0029 0.0029

STATIONARYFUEL COMBUSTION MANUFACTURING AND INDUSTRIAL 0.0002 0.0003 0.0002 0.0002 0.0002 0.0002

STATIONARYFUEL COMBUSTION FOOD AND AGRICULTURAL PROCESSING 0.0163 0.0157 0.0149 0.0070 0.0062 0.0059

STATIONARYFUEL COMBUSTION SERVICE AND COMMERCIAL 0.0365 0.0362 0.0357 0.0374 0.0389 0.0392

STATIONARYFUEL COMBUSTION OTHER (FUEL COMBUSTION) 0.0223 0.0223 0.0223 0.0182 0.0153 0.0153

STATIONARYWASTE DISPOSAL SEWAGE TREATMENT 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STATIONARYWASTE DISPOSAL LANDFILLS 0.0007 0.0007 0.0007 0.0007 0.0007 0.0007

STATIONARYWASTE DISPOSAL INCINERATORS 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015

STATIONARYCLEANING AND SURFACE COATINGS LAUNDERING 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STATIONARYCLEANING AND SURFACE COATINGS DEGREASING 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STATIONARYCLEANING AND SURFACE COATINGS COATINGS AND RELATED PROCESS SOLVENTS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STATIONARYCLEANING AND SURFACE COATINGS PRINTING 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STATIONARYCLEANING AND SURFACE COATINGS ADHESIVES AND SEALANTS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STATIONARYCLEANING AND SURFACE COATINGS OTHER (CLEANING AND SURFACE COATINGS) 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STATIONARYPETROLEUM PRODUCTION AND MARKETINGPETROLEUM MARKETING 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STATIONARYINDUSTRIAL PROCESSES CHEMICAL 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STATIONARYINDUSTRIAL PROCESSES FOOD AND AGRICULTURE 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STATIONARYINDUSTRIAL PROCESSES MINERAL PROCESSES 0.0195 0.0201 0.0216 0.0244 0.0261 0.0263

STATIONARYINDUSTRIAL PROCESSES METAL PROCESSES 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STATIONARYINDUSTRIAL PROCESSES WOOD AND PAPER 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STATIONARY SOURCE TOTALS 0.0999 0.0997 0.0998 0.0923 0.0918 0.0920

AREAWIDE SOLVENT EVAPORATION CONSUMER PRODUCTS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

AREAWIDE SOLVENT EVAPORATION ARCHITECTURAL COATINGS AND RELATED PROCESS SOLVENTS0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

AREAWIDE SOLVENT EVAPORATION PESTICIDES/FERTILIZERS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

AREAWIDE SOLVENT EVAPORATION ASPHALT PAVING / ROOFING 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

AREAWIDE MISCELLANEOUS PROCESSES RESIDENTIAL FUEL COMBUSTION 0.1403 0.1300 0.1303 0.1311 0.1327 0.1333

AREAWIDE MISCELLANEOUS PROCESSES FARMING OPERATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

AREAWIDE MISCELLANEOUS PROCESSES CONSTRUCTION AND DEMOLITION 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

AREAWIDE MISCELLANEOUS PROCESSES PAVED ROAD DUST 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

AREAWIDE MISCELLANEOUS PROCESSES UNPAVED ROAD DUST 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

AREAWIDE MISCELLANEOUS PROCESSES FUGITIVE WINDBLOWN DUST 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

AREAWIDE MISCELLANEOUS PROCESSES FIRES 0.0002 0.0002 0.0002 0.0002 0.0003 0.0003

AREAWIDE MISCELLANEOUS PROCESSES MANAGED BURNING AND DISPOSAL 0.0047 0.0047 0.0047 0.0047 0.0047 0.0047

AREAWIDE MISCELLANEOUS PROCESSES COOKING 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

AREAWIDE MISCELLANEOUS PROCESSES OTHER (MISCELLANEOUS PROCESSES) 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

AREAWIDE SOURCE TOTALS 0.1452 0.1349 0.1352 0.1360 0.1377 0.1383

MOBILE ON-ROAD MOTOR VEHICLES LIGHT DUTY PASSENGER (LDA) 0.3057 0.2720 0.2219 0.1610 0.1143 0.1041

MOBILE ON-ROAD MOTOR VEHICLES LIGHT DUTY TRUCKS - 1 (LDT1) 0.0895 0.0825 0.0669 0.0445 0.0270 0.0237

MOBILE ON-ROAD MOTOR VEHICLES LIGHT DUTY TRUCKS - 2 (LDT2) 0.4380 0.3971 0.3360 0.2533 0.1840 0.1662

MOBILE ON-ROAD MOTOR VEHICLES MEDIUM DUTY TRUCKS (MDV) 0.3392 0.3133 0.2875 0.2442 0.1965 0.1788

MOBILE ON-ROAD MOTOR VEHICLES LIGHT HEAVY DUTY GAS TRUCKS - 1 (LHDGT1) 0.1346 0.1227 0.1103 0.0941 0.0793 0.0747

MOBILE ON-ROAD MOTOR VEHICLES LIGHT HEAVY DUTY GAS TRUCKS - 2 (LHDGT2) 0.0090 0.0086 0.0073 0.0056 0.0041 0.0037

MOBILE ON-ROAD MOTOR VEHICLES MEDIUM HEAVY DUTY GAS TRUCKS (MHDGT) 0.0164 0.0132 0.0116 0.0092 0.0072 0.0066

MOBILE ON-ROAD MOTOR VEHICLES HEAVY HEAVY DUTY GAS TRUCKS (HHDGT) 0.0048 0.0045 0.0038 0.0029 0.0024 0.0023

MOBILE ON-ROAD MOTOR VEHICLES LIGHT HEAVY DUTY DIESEL TRUCKS - 1 (LHDDT1) 0.7847 0.7188 0.6477 0.5294 0.3938 0.3531

MOBILE ON-ROAD MOTOR VEHICLES LIGHT HEAVY DUTY DIESEL TRUCKS - 2 (LHDDT2) 0.1321 0.1245 0.1093 0.0850 0.0582 0.0506

MOBILE ON-ROAD MOTOR VEHICLES MEDIUM HEAVY DUTY DIESEL TRUCKS (MHDDT) 0.2555 0.2174 0.2010 0.1725 0.1399 0.1177

MOBILE ON-ROAD MOTOR VEHICLES HEAVY HEAVY DUTY DIESEL TRUCKS (HHDDT) 1.8487 1.5868 1.1842 0.9967 0.8785 0.8155

MOBILE ON-ROAD MOTOR VEHICLES MOTORCYCLES (MCY) 0.0286 0.0272 0.0257 0.0243 0.0221 0.0216

MOBILE ON-ROAD MOTOR VEHICLES HEAVY DUTY DIESEL URBAN BUSES (UBD) 0.0145 0.0140 0.0122 0.0102 0.0078 0.0072

MOBILE ON-ROAD MOTOR VEHICLES HEAVY DUTY GAS URBAN BUSES (UBG) 0.0046 0.0034 0.0030 0.0028 0.0021 0.0021

MOBILE ON-ROAD MOTOR VEHICLES SCHOOL BUSES - GAS (SBG) 0.0014 0.0013 0.0006 0.0004 0.0003 0.0002

MOBILE ON-ROAD MOTOR VEHICLES SCHOOL BUSES - DIESEL (SBD) 0.0158 0.0158 0.0155 0.0151 0.0126 0.0119

MOBILE ON-ROAD MOTOR VEHICLES OTHER BUSES - GAS (OBG) 0.0038 0.0036 0.0030 0.0024 0.0018 0.0016

MOBILE ON-ROAD MOTOR VEHICLES OTHER BUSES - MOTOR COACH - DIESEL (OBC) 0.0100 0.0084 0.0074 0.0060 0.0049 0.0045

MOBILE ON-ROAD MOTOR VEHICLES ALL OTHER BUSES - DIESEL (OBD) 0.0181 0.0155 0.0138 0.0105 0.0090 0.0081

MOBILE ON-ROAD MOTOR VEHICLES MOTOR HOMES (MH) 0.0258 0.0252 0.0226 0.0184 0.0136 0.0122

MOBILE OTHER MOBILE SOURCES AIRCRAFT 0.0054 0.0054 0.0054 0.0054 0.0054 0.0054

MOBILE OTHER MOBILE SOURCES TRAINS 0.2761 0.2654 0.2478 0.2210 0.1833 0.1748

MOBILE OTHER MOBILE SOURCES RECREATIONAL BOATS 0.1450 0.1393 0.1302 0.1217 0.1144 0.1121

MOBILE OTHER MOBILE SOURCES OFF-ROAD RECREATIONAL VEHICLES 0.0076 0.0071 0.0069 0.0083 0.0094 0.0097

MOBILE OTHER MOBILE SOURCES OFF-ROAD EQUIPMENT 0.3805 0.3792 0.3689 0.3468 0.3155 0.2974

MOBILE OTHER MOBILE SOURCES FARM EQUIPMENT 0.1461 0.1402 0.1294 0.1158 0.1012 0.0955

MOBILE OTHER MOBILE SOURCES FUEL STORAGE AND HANDLING 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

MOBILE SOURCE TOTALS 5.4415 4.9124 4.1799 3.5075 2.8886 2.6613

GRAND TOTALS 5.6866 5.1470 4.4149 3.7358 3.1181 2.8916
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WNNA ROG Inventory - Summer - Grown and Controlled - Tons per Day (From CEPAM Version 1.05)

SOURCE TYPECATEGORY SUB CATEGORY 2011 2012 2014 2017 2020 2021

STATIONARYFUEL COMBUSTION ELECTRIC UTILITIES 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

STATIONARYFUEL COMBUSTION MANUFACTURING AND INDUSTRIAL 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STATIONARYFUEL COMBUSTION FOOD AND AGRICULTURAL PROCESSING 0.0011 0.0011 0.0010 0.0005 0.0004 0.0003

STATIONARYFUEL COMBUSTION SERVICE AND COMMERCIAL 0.0009 0.0009 0.0009 0.0009 0.0009 0.0010

STATIONARYFUEL COMBUSTION OTHER (FUEL COMBUSTION) 0.0014 0.0014 0.0014 0.0011 0.0008 0.0008

STATIONARYWASTE DISPOSAL SEWAGE TREATMENT 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STATIONARYWASTE DISPOSAL LANDFILLS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STATIONARYWASTE DISPOSAL INCINERATORS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STATIONARYCLEANING AND SURFACE COATINGS LAUNDERING 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STATIONARYCLEANING AND SURFACE COATINGS DEGREASING 0.2664 0.2176 0.2290 0.2442 0.2577 0.2638

STATIONARYCLEANING AND SURFACE COATINGS COATINGS AND RELATED PROCESS SOLVENTS 0.1068 0.0957 0.0968 0.0998 0.1035 0.1054

STATIONARYCLEANING AND SURFACE COATINGS PRINTING 0.0841 0.0873 0.0929 0.0969 0.1001 0.1012

STATIONARYCLEANING AND SURFACE COATINGS ADHESIVES AND SEALANTS 0.0507 0.0514 0.0528 0.0569 0.0599 0.0606

STATIONARYCLEANING AND SURFACE COATINGS OTHER (CLEANING AND SURFACE COATINGS) 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

STATIONARYPETROLEUM PRODUCTION AND MARKETINGPETROLEUM MARKETING 0.1548 0.1481 0.1460 0.1431 0.1359 0.1334

STATIONARYINDUSTRIAL PROCESSES CHEMICAL 0.0806 0.0814 0.0869 0.0965 0.1053 0.1085

STATIONARYINDUSTRIAL PROCESSES FOOD AND AGRICULTURE 0.0028 0.0028 0.0030 0.0032 0.0033 0.0034

STATIONARYINDUSTRIAL PROCESSES MINERAL PROCESSES 0.0121 0.0126 0.0135 0.0153 0.0162 0.0165

STATIONARYINDUSTRIAL PROCESSES METAL PROCESSES 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STATIONARYINDUSTRIAL PROCESSES WOOD AND PAPER 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STATIONARY SOURCE TOTALS 0.7620 0.7006 0.7245 0.7587 0.7843 0.7952

AREAWIDE SOLVENT EVAPORATION CONSUMER PRODUCTS 0.4685 0.4492 0.4237 0.4281 0.4367 0.4400

AREAWIDE SOLVENT EVAPORATION ARCHITECTURAL COATINGS AND RELATED PROCESS SOLVENTS0.3141 0.3137 0.3118 0.3143 0.3208 0.3231

AREAWIDE SOLVENT EVAPORATION PESTICIDES/FERTILIZERS 0.0160 0.0106 0.0172 0.0131 0.0131 0.0131

AREAWIDE SOLVENT EVAPORATION ASPHALT PAVING / ROOFING 0.2521 0.2617 0.2825 0.3394 0.3815 0.3905

AREAWIDE MISCELLANEOUS PROCESSES RESIDENTIAL FUEL COMBUSTION 0.1435 0.1427 0.1420 0.1430 0.1459 0.1470

AREAWIDE MISCELLANEOUS PROCESSES FARMING OPERATIONS 0.1181 0.1181 0.1181 0.1181 0.1181 0.1181

AREAWIDE MISCELLANEOUS PROCESSES CONSTRUCTION AND DEMOLITION 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

AREAWIDE MISCELLANEOUS PROCESSES PAVED ROAD DUST 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

AREAWIDE MISCELLANEOUS PROCESSES UNPAVED ROAD DUST 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

AREAWIDE MISCELLANEOUS PROCESSES FUGITIVE WINDBLOWN DUST 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

AREAWIDE MISCELLANEOUS PROCESSES FIRES 0.0008 0.0008 0.0008 0.0008 0.0008 0.0008

AREAWIDE MISCELLANEOUS PROCESSES MANAGED BURNING AND DISPOSAL 0.0878 0.0878 0.0878 0.0878 0.0878 0.0878

AREAWIDE MISCELLANEOUS PROCESSES COOKING 0.0100 0.0100 0.0100 0.0101 0.0103 0.0103

AREAWIDE MISCELLANEOUS PROCESSES OTHER (MISCELLANEOUS PROCESSES) 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

AREAWIDE SOURCE TOTALS 1.4109 1.3946 1.3939 1.4547 1.5150 1.5307

MOBILE ON-ROAD MOTOR VEHICLES LIGHT DUTY PASSENGER (LDA) 0.5001 0.4478 0.3494 0.2463 0.1787 0.1659

MOBILE ON-ROAD MOTOR VEHICLES LIGHT DUTY TRUCKS - 1 (LDT1) 0.1752 0.1656 0.1326 0.0890 0.0573 0.0526

MOBILE ON-ROAD MOTOR VEHICLES LIGHT DUTY TRUCKS - 2 (LDT2) 0.4549 0.4325 0.3814 0.3150 0.2641 0.2513

MOBILE ON-ROAD MOTOR VEHICLES MEDIUM DUTY TRUCKS (MDV) 0.2737 0.2650 0.2560 0.2382 0.2189 0.2095

MOBILE ON-ROAD MOTOR VEHICLES LIGHT HEAVY DUTY GAS TRUCKS - 1 (LHDGT1) 0.1216 0.1141 0.1065 0.0972 0.0872 0.0837

MOBILE ON-ROAD MOTOR VEHICLES LIGHT HEAVY DUTY GAS TRUCKS - 2 (LHDGT2) 0.0067 0.0067 0.0058 0.0047 0.0030 0.0026

MOBILE ON-ROAD MOTOR VEHICLES MEDIUM HEAVY DUTY GAS TRUCKS (MHDGT) 0.0199 0.0153 0.0093 0.0058 0.0042 0.0039

MOBILE ON-ROAD MOTOR VEHICLES HEAVY HEAVY DUTY GAS TRUCKS (HHDGT) 0.0031 0.0028 0.0018 0.0009 0.0008 0.0006

MOBILE ON-ROAD MOTOR VEHICLES LIGHT HEAVY DUTY DIESEL TRUCKS - 1 (LHDDT1) 0.0318 0.0302 0.0288 0.0252 0.0199 0.0182

MOBILE ON-ROAD MOTOR VEHICLES LIGHT HEAVY DUTY DIESEL TRUCKS - 2 (LHDDT2) 0.0056 0.0056 0.0053 0.0046 0.0036 0.0033

MOBILE ON-ROAD MOTOR VEHICLES MEDIUM HEAVY DUTY DIESEL TRUCKS (MHDDT) 0.0227 0.0196 0.0170 0.0113 0.0059 0.0031

MOBILE ON-ROAD MOTOR VEHICLES HEAVY HEAVY DUTY DIESEL TRUCKS (HHDDT) 0.1500 0.1222 0.0641 0.0378 0.0277 0.0267

MOBILE ON-ROAD MOTOR VEHICLES MOTORCYCLES (MCY) 0.1561 0.1520 0.1442 0.1374 0.1307 0.1285

MOBILE ON-ROAD MOTOR VEHICLES HEAVY DUTY DIESEL URBAN BUSES (UBD) 0.0008 0.0007 0.0006 0.0005 0.0004 0.0003

MOBILE ON-ROAD MOTOR VEHICLES HEAVY DUTY GAS URBAN BUSES (UBG) 0.0013 0.0010 0.0009 0.0007 0.0006 0.0006

MOBILE ON-ROAD MOTOR VEHICLES SCHOOL BUSES - GAS (SBG) 0.0020 0.0015 0.0004 0.0001 0.0000 0.0000

MOBILE ON-ROAD MOTOR VEHICLES SCHOOL BUSES - DIESEL (SBD) 0.0014 0.0012 0.0003 0.0003 0.0002 0.0002

MOBILE ON-ROAD MOTOR VEHICLES OTHER BUSES - GAS (OBG) 0.0019 0.0018 0.0015 0.0009 0.0009 0.0008

MOBILE ON-ROAD MOTOR VEHICLES OTHER BUSES - MOTOR COACH - DIESEL (OBC) 0.0009 0.0006 0.0003 0.0002 0.0001 0.0001

MOBILE ON-ROAD MOTOR VEHICLES ALL OTHER BUSES - DIESEL (OBD) 0.0016 0.0012 0.0007 0.0003 0.0002 0.0002

MOBILE ON-ROAD MOTOR VEHICLES MOTOR HOMES (MH) 0.0050 0.0048 0.0039 0.0027 0.0017 0.0014

MOBILE OTHER MOBILE SOURCES AIRCRAFT 0.0486 0.0486 0.0486 0.0486 0.0486 0.0486

MOBILE OTHER MOBILE SOURCES TRAINS 0.0180 0.0164 0.0130 0.0095 0.0065 0.0062

MOBILE OTHER MOBILE SOURCES RECREATIONAL BOATS 0.7501 0.7124 0.6396 0.5516 0.4715 0.4461

MOBILE OTHER MOBILE SOURCES OFF-ROAD RECREATIONAL VEHICLES 0.1633 0.1532 0.1392 0.1339 0.1254 0.1221

MOBILE OTHER MOBILE SOURCES OFF-ROAD EQUIPMENT 0.3064 0.2958 0.2703 0.2456 0.2336 0.2342

MOBILE OTHER MOBILE SOURCES FARM EQUIPMENT 0.0335 0.0321 0.0284 0.0243 0.0202 0.0192

MOBILE OTHER MOBILE SOURCES FUEL STORAGE AND HANDLING 0.0665 0.0624 0.0557 0.0488 0.0440 0.0427

MOBILE SOURCE TOTALS 3.3227 3.1131 2.7056 2.2814 1.9559 1.8726

GRAND TOTALS 5.4956 5.2083 4.8240 4.4948 4.2552 4.1985
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CARB Control Measures, 1985 to 2016 

 
Board Action Hear ing Date 

Public Meeting to Consider the Proposed Amendments to the Evaporative Emission Requirements 

for Small Off -Road Engines: The proposed amendments will address to non-compliance of small off-

road engines (SORE) with existing evaporative emission standards, as well as amendments to streamline 

the certification process by harmonizing where feasible with federal requirements.  

11/17/16 

Notice of Public Hearing to Consider Proposed Regulation to Provide Certification Flexibility for 

Innovative Heavy-Duty Engine and California Certification and Installation Procedures for 

Medium and Heavy-Duty Vehicle Hybrid Conversion Systems: This proposed regulationôs 

certification flexibility is tailored to encourage development and market launch of heavy-duty engines 

meeting Californiaôs optional low oxides of oxides of nitrogen emission standards, robust heavy-duty 

hybrid engines, and high-efficiency heavy-duty engines. 

10/20/16 

Notice of Public Hearing to Consider Amendments to the California Cap on Greenhouse Gas 

Emissions and Market-Based Compliance Mechanisms Regulations: The proposed amendments 

would extend major provisions of the Regulation beyond 2020; link the Regulation with Ontario, 

Canada; continue cost-effective prevention of emission leakage through allowance allocations to entities; 

and enhance Program implementation and oversight. 

9/22/16 

Notice of Public Hearing to Consider Proposed Amendments to the Mandatory Reporting of 

Greenhouse Gas Emissions: The proposed amendments are to ensure reported GHG data are accurate 

and fully support the California Cap on Greenhouse Gas Emissions and Market Based Compliance 

Mechanisms and comply with the U.S. EPA Clean Power Plan. 

9/22/16 

Public Hearing to Consider Proposed Amendments to the Large Spark-Ignition Engine Fleet 

Requirements Regulation: The proposed amendment will establish new reporting and labeling 

requirements and extend existing recordkeeping requirements. The proposed regulatory amendments are 

expected to improve the reliability of the emission reductions projected for the existing LSI Fleet 

Regulation by increasing enforcement effectiveness and compliance rates. 

7/21/16 

Public Hearing to Consider Proposed Evaluation Procedure for New Aftermarket Diesel 

Particulate Filters Intended as Modified Parts for 2007 through 2009 Model Year On-Road Heavy-

Duty Diesel Engines: The proposed amendment would establish a path for exempting aftermarket 

modified part DPFs intended for 2007 through 2009 on-road heavy-duty diesel engines from the 

prohibitions of the current vehicle code. Staff is also proposing to incorporate a new procedure for the 

evaluation of such DPFs. 

4/22/16 

Public Hearing to Consider Proposed Amendments to the Regulation for Small Containers of 

Automotive Refrigerant: The proposed amendments to the Regulation for Small Containers of 

Automotive Refrigerant to clarify any existing requirement that retailers must transfer the unclaimed 

consumer deposits to the manufacturers, clarify how the manufacturers spend the money, set the 

refundable consumer deposit at $10, and require additional language on the container label. 

4/22/16 

Amendments to the Portable Fuel Container Regulation 

Amendments to the Portable Fuel Container (PFC) regulation, which include requiring certification fuel 

to contain 10 percent ethanol, harmonizing aspects of the Boardôs PFC certification and test procedures 

with those of the U.S. EPA, revising the ARBôs certification process, and streamlining, clarifying, and 

increasing the robustness of ARBôs certification and test procedures. 

2/18/16 

  

https://www.arb.ca.gov/regact/2016/sore2016/sore2016.htm
https://www.arb.ca.gov/regact/2016/itr2016/itr2016.htm
https://www.arb.ca.gov/regact/2016/capandtrade16/capandtrade16.htm
https://www.arb.ca.gov/regact/2016/ghg2016/ghg2016.htm
https://www.arb.ca.gov/regact/2016/sparkignition2016/sparkignition2016.htm
https://www.arb.ca.gov/regact/2016/aftermarket2016/aftermarket2016.htm
https://www.arb.ca.gov/regact/2016/smallcans2016/smallcans2016.htm
https://www.arb.ca.gov/regact/2016/pfc2016/pfc2016.htm
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Board Action Hearing Date 

Technical Status and Proposed Revisions to On-Board Diagnostic System Requirements and 

Associated Enforcement Provisions for  Passenger Cars, Light-Duty Trucks, and Medium-Duty 

Vehicles and Engines (OBD II)  

Amendments to the OBD II regulations that update requirements to account for LEV III  applications and 

monitoring requirements for gasoline and diesel vehicles, and clarify and improve the regulation; also, 

updates to the associated OBD II enforcement regulation to align it with the proposed amendments to the 

OBD II regulations and a minor amendment to the definition of "emissions-related part" in title 13, CCR 

section 1900. 

9/25/15 

2015 Low Carbon Fuel Standard (LCFS) Amendments (2 of 2)  

Re-adoption of the Low Carbon Fuel Standard, which includes updates and revisions to the regulation 

now in effect. The proposed regulation was first presented to the Board at its February 2015 public 

hearing, at which the Board directed staff to make modif ications to the proposal. 

9/24/15 

Proposed Regulation on the Commercialization of Alternative Diesel Fuels (2 of 2) 
Regulation governing the introduction of alternative diesel fuels into the California commercial market, 
including special provisions for biodiesel. 

9/24/15 

CA Cap on GHG Emissions and Market-Based Compliance Mechanisms (2 of 2) 

Amendments to the Cap and Trade Regulation to include a new Rice Cultivation Compliance Offset 

Protocol and an update to the United States Forest Compliance Offset Protocol that would include project 

eligibility in parts of Alaska. 

6/25/15 

Intermediate Volume Manufacturer Amendments to the Zero Emission Vehicle Regulation (2 of 2) 

Amendments regarding intermediate volume manufacturer compliance obligations under the Zero 

Emission Vehicle regulation. 

5/21/15 

2015 Amendments to Cer tif ication Procedures for  Vapor Recovery Systems at Gasoline Dispensing 
Faciliti esðAboveground Storage Tanks and Enhanced Conventional Nozzles 
Amendments would establish new performance standards and specifications for nozzles used at fleet 

facili ties that exclusively refuel vehicles equipped with onboard vapor recovery systems, would provide 

regulatory relief for owners of certain existing aboveground storage tanks, and would ensure that mass-
produced vapor recovery equipment matches the specif ications of equipment evaluated during the ARB 

certifi cation process. 

4/23/15 

Proposed Regulation for  the Commercialization of Alternative Diesel Fuels (1 of 2) 

Regulation governing the introduction of alternative diesel fuels into the California commercial market, 

including special provisions for biodiesel. This is the fir st of two hearings on the item, and the Board will  

not take action to approve the proposed regulation. 

2/19/15 

Evaporative Emission Control Requirements for  Spark-Igniti on Mar ine Watercraft  

Regulation for controll ing evaporative emissions from spark-ignition marine watercraft. The proposed 

regulation will  harmonize, to the extent feasible, with similar federal requirements, while adding specific  

provisions needed to support California's air quality needs. 

2/19/15 

2015 Low Carbon Fuel Standard (LCFS) Amendments (1 of 2) 

Regulation for a Low Carbon Fuel Standard that includes re- adoption of the existing Low Carbon Fuel 

Standard with updates and revisions. This is the first of two hearings on the item, and the Board will  not 

take action to approve the proposed regulation. 

2/19/15 

CA Cap on GHG Emissions and Market-Based Compliance Mechanisms to Add the Rice 

Culti vation Projects and Updated U.S. Forest Projects Protocols (1 of 2)  

Updates to the Cap and Trade Regulation to include a new Rice Cultivation Compliance Offset Protocol 

and an update to the United States Forest Compliance Offset Protocol that would include project 

eligibility in parts of Alaska. 

12/18/14 

2014 Amendments to ZEV Regulation  

Additional compliance flexibility to ZEV manufacturers working to bring advanced technologies to 

market. 

10/23/14 

LEV III  Cr iter ia Pollutant Requirements for  Light- and Medium-Duty Vehicles the Hybr id 

Electr ic Vehicle Test Procedures, and the HD Otto-Cycle and HD Diesel Test Procedures 

Applies to the 2017 and subsequent model years. 

10/23/14 

  

http://www.arb.ca.gov/regact/2015/obdii2015/obdii2015.htm
http://www.arb.ca.gov/regact/2015/lcfs2015/lcfs2015.htm
http://www.arb.ca.gov/regact/2015/adf2015/adf2015.htm
http://www.arb.ca.gov/regact/2014/capandtradeprf14/capandtradeprf14.htm
http://www.arb.ca.gov/regact/2014/zev2014/zev2014.htm
http://www.arb.ca.gov/regact/2015/vapor2015/vapor2015.htm
http://www.arb.ca.gov/regact/2015/adf2015/adf2015.htm
http://www.arb.ca.gov/regact/2015/simw2015/simw2015.htm
http://www.arb.ca.gov/regact/2015/lcfs2015/lcfs2015.htm
http://www.arb.ca.gov/regact/2014/capandtradeprf14/capandtradeprf14.htm
http://www.arb.ca.gov/regact/2014/zev2014/zev2014.htm
http://www.arb.ca.gov/regact/2014/leviii2014/leviii2014.htm
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Board Action Hearing Date 

Amendments to Mandatory Reporting Regulation for  Greenhouse Gases  

Further align reporting methods with USEPA methods and factors, and modify reporting requirements to 

fully support implementation of Californiaôs Cap and Trade program. 

9/19/14 

Amendments to the California Cap on Greenhouse Gas Emissions and Market Based Compliance 

Mechanisms 

Technical revisions to Mandatory Reporting of Greenhouse Gas Emissions Regulation to further align 

reporting methods with U.S.EPA update methods and factors, and modify reporting requirements to fully 

support implementation of Calif orniaôs Cap and Trade program. 

9/18/14 

Amendments to the AB 32 Cost of Implementation Fee Regulation 

Amendments to the regulation to make it consistent with the revised mandatory reporting regulation, to 

add potential reporting requirements, and to incorporate requirements within the mandatory reporting 

regulation to streamline reporting. 

9/18/14 

Low Carbon Fuel Standard 2014 Update   

As a result of a California Court of Appeal decision, ARB will  revisit the LCFS rulemaking process to 

meet certain procedural requirements of the APA and CEQA.  Following incorporation of any 

modifi cations to the regulation, the Board will  consider the proposed regulation for adoption at a second 

hearing held in the spring of 2015. 

7/24/14 

Revisions to the Car l Moyer Memor ial Air  Quality Standards Attainment Program Guidelines for  

On-Road Heavy-Duty Trucks Revisions to 1) reduce surplus emission reduction period, 2) reduce 

minimum CA usage requirement, 3) prioriti ze on-road funding to small fleets, 4) include light HD vehicles 

14000-19500 libs, and 5) clarify program specif ications. 

7/24/14 

Amendments to Enhanced Fleet Modernization (Car Scrap) Program 

Amendments consistent with SB 459 which requires ARB to increase benefits for low-income California 

residents, promote cleaner replacement vehicles, and enhance emissions reductions. 

6/26/14 

Proposed Approval of Amendments to CA Cap on GHG Emissions and Market-Based Compliance 

Mechanisms  

Second hearing of two, continued from October 2013. 

4/24/14 

Truck and Bus Rule Update  

Amendments to the Regulation to Reduce Emissions of Diesel Particulate Matter, Oxides of Nitrogen, 

and Other Criteria Pollutants From In-Use On-Road Diesel-Fueled Vehicles: increasing low-use vehicle 

thresholds, allowing owners to newly opt-in to existing flexibili ty provisions, adjusting ñNOx exemptò 

vehicle provisions, and granting additional time for fleets in certain areas to meet PM filter requirements. 

4/24/14 

Heavy-Duty GHG Phase I:  On-Road Heavy-Duty GHG Emissions Rule, Tractor-Trailer Rule, 

Commercial Motor  Vehicle Idli ng Rule, Optional Reduced Emission Standards, Heavy-Duty 

Hybr id-Electr ic Vehicles Certificati on Procedure 

New GHG standards for MD and HD engines and vehicles identical to those adopted by the USEPA in 

2011 for MYs 2014-18. 

12/12/13 

Agr icultural equipment SIP credit rule   Incentive-funded projects must be implemented using Carl 

Moyer Program Guidelines; must be surplus, quantifiable, enforceable, and permanent, and result in 

emission reductions that are eligible for SIP credit. 

10/25/13 

Mandatory Report of Greenhouse Gas Emissions 

Approved a regulation that establishes detailed specifi cations for emissions calculations, reporting, and 

verifi cation of GHG emission estimates from significant sources. 

10/25/13 

CA Cap on Greenhouse Gas Emissions and Market-Based Compliance Mechanisms    

Technical revisions to the Mandatory Reporting of Greenhouse Gas Emissions Regulation to further align 

reporting methods with U.S.EPA, update factors, and modify definitions to maintain consistency with the 

Cap and Trade program. 

10/25/13 

  

http://www.arb.ca.gov/regact/2015/obdii2015/obdii2015.htm
http://www.arb.ca.gov/regact/2015/lcfs2015/lcfs2015.htm
http://www.arb.ca.gov/regact/2015/adf2015/adf2015.htm
http://www.arb.ca.gov/regact/2014/capandtradeprf14/capandtradeprf14.htm
http://www.arb.ca.gov/regact/2014/zev2014/zev2014.htm
http://www.arb.ca.gov/regact/2015/vapor2015/vapor2015.htm
http://www.arb.ca.gov/regact/2015/adf2015/adf2015.htm
http://www.arb.ca.gov/regact/2015/simw2015/simw2015.htm
http://www.arb.ca.gov/regact/2015/lcfs2015/lcfs2015.htm
http://www.arb.ca.gov/regact/2014/capandtradeprf14/capandtradeprf14.htm
http://www.arb.ca.gov/regact/2014/zev2014/zev2014.htm
http://www.arb.ca.gov/regact/2014/leviii2014/leviii2014.htm
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Board Action Hearing Date 

Zero emission vehicle test procedures 

Existing certification test procedures for plug-in hybrid vehicles need to be updated to reflect technology 

developments. The ZEV regulation will  require minor modifications to address clarity and implementation 

issues. 

 

10/24/13 

Consumer Products: Antiperspirants, Deodorants, Test Method 310, Aerosol Coatings, Proposed 

Repeal of Hairspray Credit) Amendments to require various consumer products to reformulate to 

reduce VOC or reactivity content to meet specif ied limits, and to clarify various regulatory provisions, 

improve enforcement, and add analytical procedures. 

9/26/13 

Alternative fuel cer tifi cation procedures  

Amendments to current alternative fuel conversion certification procedures for motor vehicles and 

engines that will  allow small volume conversion manufacturers to reduce the upfront demonstration 

requirements and allow systems to be sold sooner with lower certification costs than with the current 

process, beginning with MY 2018. 

9/26/13 

Vapor Recovery for  Gasoli ne Dispensing Facilities  

Amendments to certification and test procedures for vapor recovery equipment used on cargo tanks and 

at gasoline dispensing facilities. 

7/25/13 

Off -highway recreational vehicle evaporative emission control  

Staff proposes to set evaporative emission standards to control hydrocarbon emissions from Off-

Highway Recreational Vehicles.  The running loss, hot soak, and diurnal performance standards can be 

met by using proven automobile type control technology. 

7/25/13 

Gasoline and diesel fuel test standards 

Adopted amendments to add test standards for the measurement of prohibited oxygenates at trace levels 

specif ied in existing regulations. 

1/25/13 

LEV III  and ZEV Programs for  Federal Compliance Option 

Adopted amendments to deem compliance with national GHG new vehicle standards in 2017-2025 as 

compliance with California GHG standards for the same model years. 

 

11/15/12 

12/6/12 EO 

Consumer products (automotive windshield washing fluid)  

Adopted amendments to add portions of 14 California counties to the list of areas with freezing 

temperatures where 25% VOC content windshield washing fluid could be sold. 

10/18/2012 

EO 03/15/13 

GHG mandatory repor ting, Fee Regulation, and Cap and Trade 2012 

Adopted amendments to eliminate emission verification for facilities emitting less than 25,000 

MTCO2e and make minor changes in definitions and requirements. 

9/20/12 

11/2/12 EO 

Amendments to Ver ificati on Procedure, Warr anty and In-Use Compliance Requirements 

for  In-Use Strategies to Control Emissions from Diesel Engines 

Approved amendments to the verification procedure used to evaluate diesel retrofits through emissions, 
durabilit y, and field testing. 

Amendments will  lower costs associated with required in-use compliance testing, streamline the in-

use compliance process, and will extend time allowed to complete verifications. 

8/23/2012 

EO 07/02/13 

Amendments to On-Board Diagnostics (OBD I and II) Regulations 

Approved amendments to the light- and medium-duty vehicle and heavy-duty engine OBD regulations. 

8/23/2012 

EO 06/26/13 

Cap and Trade: Amendments to CA Cap on GHG Emissions and Market-Based Compliance 

Mechanisms, and Amendments Allowing Use of Compliance Instruments Issued by Linked 

Jur isdictions 

Amends Cap-and-Trade and compliance mechanisms to add security to the market system and 

to aid staff in implementation. Amendments include fir st auction rules, offset registry, market 

monitoring provisions, and information gathering necessary for the financial services operator. 

6/28/12 

7/31/12 EO 

Vapor recovery defect list 

Adopted amendments to add defects and verifi cation procedures for equipment approved since 

2004, and make minor changes to provide clarity 

 
6/11/12 EO 

  

http://www.arb.ca.gov/regact/2013/zev2013/zev2013.htm
http://www.arb.ca.gov/regact/2013/cp2013/cp2013.htm
http://www.arb.ca.gov/regact/2013/altfuel2013/altfuel2013.htm
http://www.arb.ca.gov/regact/2013/cargo2013/cargo2013.htm
http://www.arb.ca.gov/regact/2013/ohrv2013/ohrv2013.htm
http://www.arb.ca.gov/regact/2013/diesel2013/diesel2013.htm
http://www.arb.ca.gov/regact/2012/leviiidtc12/leviiidtc12.htm
http://www.arb.ca.gov/regact/2012/leviiidtc12/leviiidtc12.htm
http://www.arb.ca.gov/regact/2012/cp2012/cp2012.htm
http://www.arb.ca.gov/regact/2012/cp2012/cp2012.htm
http://www.arb.ca.gov/regact/2012/ghg2012/ghg2012.htm
http://www.arb.ca.gov/regact/2012/ghg2012/ghg2012.htm
http://www.arb.ca.gov/regact/2012/verdev2012/verdev2012.htm
http://www.arb.ca.gov/regact/2012/verdev2012/verdev2012.htm
http://www.arb.ca.gov/regact/2012/verdev2012/verdev2012.htm
http://www.arb.ca.gov/regact/2012/hdobd12/hdobd12.htm
http://www.arb.ca.gov/regact/2012/hdobd12/hdobd12.htm
http://www.arb.ca.gov/regact/2012/hdobd12/hdobd12.htm
http://www.arb.ca.gov/regact/2012/capandtrade12/capandtrade12.htm
http://www.arb.ca.gov/regact/2012/capandtrade12/capandtrade12.htm
http://www.arb.ca.gov/regact/2011/vrdef11/vrdef11.htm
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Board Action Hearing Date 

Tractor-Trailer GHG Regulation: Emergency Amendment 

Adopted emergency amendment to correct a drafting error and delay the registration date for 

participation in the phased compliance option 

2/29/2012 

2/29/12 EO 

Advanced Clean Cars (ACC) Regulation: Low-Emission Vehicles and GHG 

Adopted more stringent criteria emission standards for MY 2015-2025 light and medium duty vehicles 

(LEV III),  amended GHG emission standards for model year 2017-2025 light and medium duty vehicles 

(LEV GHG), amended ZEV Regulation to ensure the successful market penetration of ZEVs in 

commercial volumes, amended hydrogen fueling infrastructure mandate of the Clean Fuels Outlet 

regulation, and amended cert fuel for light duty vehicles from an MTBE-containing fuel to an E10 

certification fuel. 

1/26/12 

Zero Emission Vehicle (ZEV) 

Adopted amendments to increase compliance flexibilit y, add two new vehicle categories for use in 

creating credits, increase credits for 300 mile FCVs, increase requirements for ZEVs and TZEVs, 

eliminate credit for PZEVs and AT PZEVs, expand applicability to smaller manufacturers, base ZEV 

credits on range, and make other minor changes in credit requirements 

1/26/12 

Amendments to Low Carbon Fuel Standard Regulation 

The amendments address several aspects of the regulation, including: reporting requirements, credit 

trading, regulated parties, opt-in and opt-out provisions, definitions, and other clarifying language. 

 

12/16/11 

10/10/12 EO 

Amendments to Small Off -Road Engine and Tier 4 Off -Road Compression-Igniti on Engine 

Regulations And Test Procedures; also ñRecreational Mar ineò Spark-Igniti on Mar ine Engine 

Amendments (Recreational Boats) adopted. 

Al igns California test procedures with U.S. EPA test procedures and requires off-road CI engine 

manufacturers to conduct in-use testing of their entire product lines to confirm compliance with 

previously established Not-To-Exceed emission thresholds. 

12/16/2011 

10/25/12 EO 

Regulations and Certificati on Procedures for  Engine Packages used in Light-Duty Specially 

Constructed Vehicles (Kit Cars) Ensures that certified engine packages, when placed into any Kit  Car, 

would meet new vehicle emission standards, and be able to meet Smog Check requirements. 

11/17/11 

9/21/12 EO 

Amendments to the California Reformulated Gasoline Regulations 

Corrects drafting errors in the predictive model, deletes outdated regulatory provisions, updates 

the notification requirements, and changes the restrictions on blending CARBOB with other 

liquids. 

10/21/11 

8/24/12 EO 

Amendments to the In-Use Diesel Transport Refr igeration Units (TRU) ATCM  

Mechanisms to improve compliance rates and enforceabilit y. 

10/21/11 

8/31/12 EO 

Amendments to the AB 32 Cost of Implementation Fee Regulation 

Clarifies requirements and regulatory language, revises definitions. 

10/20/11 

8/21/12 EO 

Cap on Greenhouse Gas Emissions and Market-Based Compliance Mechanisms Regulation, 

Including Compliance Offset Protocols 

Greenhouse Gas Emissions Cap-and-Trade Program, including compliance offset protocols and multiple 

pathways for compliance. 

10/21/11 

8/21/12 EO 

Amendments to the Regulation for  Cargo Handling Equipment (CHE) at Por ts and Intermodal 

Rail Yards (Por t Yard Trucks Regulation) Provides additional compliance flexibilit y, and maintains 

anticipated emissions reductions.  As applicable to yard trucks and two-engine sweepers. 

9/22/11 

8/2/12 EO 

Amendments to the Enhanced Vapor Recovery Regulati on for  Gasoline Dispensing Facilities 

New requirement for low permeation hoses at gasoline dispensing facilit ies. 

9/22/11 

7/26/12 EO 

Amendments to Cleaner Main Ship Engines and Fuel for  Ocean-Going Vessels 

Adjusts the offshore regulatory boundary.  Aligns very low sulfur fuel implementation deadlines with new 
federal requirements. 

6/23/11 

9/13/12 EO 

  

http://www.arb.ca.gov/regact/2012/erttghg/erttghg.htm
http://www.arb.ca.gov/regact/2012/erttghg/erttghg.htm
http://www.arb.ca.gov/regact/2012/leviiighg2012/leviiighg2012.htm
http://www.arb.ca.gov/regact/2012/zev2012/zev2012.htm
http://www.arb.ca.gov/regact/2011/lcfs2011/lcfs2011.htm
http://www.arb.ca.gov/regact/2011/lcfs2011/lcfs2011.htm
http://www.arb.ca.gov/regact/2011/soreci2011/soreci2011.htm
http://www.arb.ca.gov/regact/2011/soreci2011/soreci2011.htm
http://www.arb.ca.gov/regact/2011/spcn11/spcn11.htm
http://www.arb.ca.gov/regact/2011/spcn11/spcn11.htm
http://www.arb.ca.gov/regact/2011/carfg11/carfg11.htm
http://www.arb.ca.gov/regact/2011/carfg11/carfg11.htm
http://www.arb.ca.gov/regact/2011/tru2011/tru2011.htm
http://www.arb.ca.gov/regact/2011/tru2011/tru2011.htm
http://www.arb.ca.gov/regact/2011/cargo11/cargo11.htm
http://www.arb.ca.gov/regact/2011/cargo11/cargo11.htm
http://www.arb.ca.gov/regact/2011/evr11/evr11.htm
http://www.arb.ca.gov/regact/2011/evr11/evr11.htm
http://www.arb.ca.gov/regact/2011/ogv11/ogv11.htm
http://www.arb.ca.gov/regact/2011/ogv11/ogv11.htm
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Board Action Hearing Date 

Particulate Matter Emissions Measurement Allowance For  Heavy-Duty Diesel In-Use Compliance 
Regulation 

Emission measurement allowances provide for variability associated with the field testing required in the 

regulation. 

6/23/11 

Low Carbon Fuel Standard Carbon Intensity Lookup Table Amendments 
Adds new pathways for vegetation-based fuels 

2/24/11 

Amendments to Cleaner In-Use Heavy-Duty On-Road Diesel Trucks and LSI  Fleets Regulations 

Amends five regulations to provide relief to fleets adversely affected by the economy, and take into 

account the fact that emissions are lower than previously predicted. 

 

12/16/10 

9/19/11 EO 

Tractor-Trailer GHG Regulation Amendment 

Enacts administrative changes to increase compliance flexibility and reduce costs 
12/16/10 

Amendments to Cleaner In-Use Off -Road Diesel-Fueled Fleets Regulation 

Amendments provide relief to fl eets adversely affected by the economy, and take into account the fact that 

emissions are lower than previously predicted. 

 

12/16/10 

10/28/11 EO 

In-Use On-Road Diesel-Fueled Heavy-Duty Drayage Trucks at Por ts and Rail Yard Facilities 

Amendments add flexibility  to fleetsô compliance schedules, mitigate the use of noncompliant trucks 

outside port and rail properties, and provide transition to the Truck and Bus regulation. 

 

12/16/10 

9/19/11 EO 

Amendments to the Regulation for  Mandatory Reporting of Greenhouse Gas Emissions 
Changes requirements to align with federal greenhouse gas reporting requirements adopted by US EPA. 

12/16/10 

10/28/11 EO 

Cap on Greenhouse Gas Emissions and Market-Based Compliance Mechanisms Regulation 

Establishes framework and requirements for Greenhouse Gas Emissions Cap-and-Trade Program, 

including compliance offset protocols. 

12/16/10 

10/26/11 EO 

Amendments to the Consumer Products Regulation 

Amendments set new or lower VOC limits for some categories, prohibit certain toxic air contaminants, 

high GWP compounds, and surfactants toxic to aquatic species. Also changes Method 310, used to 

determine aromatic content of certain products. 

11/18/10 

9/29/11 EO 

Amendment of the ATCM for  Diesel Transportation Refr igeration Units (TRU) 

Amendments expand the compliance options and clarify the operational life of various types of TRUs. 

11/18/10 

2/2/11 EO 

Amendments to the ATCM for  Stationary Compression Igniti on Engines 

Approved amendments to closely align the emission limits for new emergency standby engines in the 

ATCM with the emission standards required by the federal Standards of Performance. 

10/21/10 

3/25/11 EO 

Diesel Vehicle Per iodic Smoke Inspection Program 

Adopted amendments to exempt medium duty diesel vehicles from smoke inspection 

requirements if complying with Smog Check requirements. 

 

10/21/10 

8/23/11 EO 

Renewable Electr icity Standard Regulation 

Approved a regulation that will  require electricity providers to obtain at least 33% of their retail 

electricity sales from renewable energy resources by 2020. 
9/23/10 

Energy Efficiency at Industr ial Facilities 

Adopted standards for the reporting of GHG emissions and the feasibility of emissions controls by 

the largest GHG-emitting stationary sources. 

7/22/10 

5/9/11 EO 

Amendments to Commercial Harbor  Craft Regulation 

Approved amendments to require the use of cleaner engines in diesel-fueled crew and supply, barge, and 

dredge vessels. 

6/24/10 

4/11/11 EO 

Accelerated Introduction of Cleaner Line-Haul Locomoti ves 

Agreement with railroads sets prescribed reductions in diesel risk and target years through 2020 at four 

major railyards. 
6/24/10 

Amendments to New Passenger Motor  Vehicle Greenhouse Gas Emission Standards 

Approved amendments deeming compliance with EPA's GHG standards as compliance with California's 

standards in 2012 through 2016 model years. 

 

2/25/2010 

03/29/10 
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Sulfur  Hexafluor ide (SF6) Regulation 

Regulation to reduce emissions of sulfur hexafluoride (SF6), a high-GWP GHG, from high-voltage gas-

insulated electrical switchgear. 

2/25/10 
12/15/10 EO 

Amendments to the Statewide Portable Equipment Registration Regulation and Por table Engine 

ATCM  

Approved amendments that extend the deadline for removal of certain uncertified portable engines for 

one year. 

1/28/10 

8/27/10 EO 

12/8/10 EO 

Diesel Engine Retrofit Control Ver ificati on, Warr anty, and Compliance Regulation Amendments 

Approved amendments to require per-installation compatibili ty assessment, performance data collection, 

and reporting of additional information, and enhance enforceabil ity. 

 

1/28/10 

12/6/10 EO 

Stationary Equipment High-GWP Refr igerant Regulation 
Approved a regulation to reduce emissions of high-GWP refrigerants from stationary non-residential 

equipment. 

12/1/09 

9/14/10 EO 

Amendments to Limit Ozone Emissions from Indoor Air  Cleaning Devices 

Adopted amendments to delay the labeling compliance deadlines by one to two years and to make minor 

changes in testing protocols. 

12/9/09 

Emission Warr anty Information Reporting Regulation Amendments 
Repealed the 2007 regulation and readopted the 1988 regulation with amendments to implement adverse 
court decision. 

11/19/09 
9/27/10 EO 

Amendments to Maximum Incremental Reactivity Tables 

Added many new compounds and modified reactivity values for many existing compounds in the tables to 

reflect new research data. 

11/3/09 

7/23/10 EO 

AB 32 Cost of Implementation Fee Regulation  
AB 32 authorizes ARB to adopt by regulation a schedule of fees to be paid by sources of greenhouse gas 
emissions regulated pursuant to AB 32.  ARB staff will  propose a fee regulation to support the 
administrative costs of AB 32 implementation. 

 

9/24/2009   

05/06/10 EO 

Passenger Motor  Vehicle Greenhouse Gas Limits Amendments 

Approved amendments granting credits to manufacturers for compliant vehicles sold in other states that 

have adopted California regulations. 

 

9/24/09 

2/22/10 EO 

Consumer Products Amendments 

Approved amendments that set new VOC limits for multi-purpose solvent and paint thinner products 

and lower the existing VOC limit for double phase aerosol air fresheners. 

9/24/09 

8/6/10 EO 

Amendments to In-Use Off -Road Diesel-Fueled Fleets Regulation 

Approved amendments to implement legislatively directed changes and provide additional incentives for 

early action. 

7/23/09 

12/2/09 EO 

6/3/10 EO 

Methane Emissions from Municipal Solid Waste Landfills  

Approved a regulation to require smaller and other uncontrolled landfills to install gas collection and 

control systems, and also requires existing and newly installed systems to operate optimally. 

6/25/09 

5/5/10 EO 

Cool Car Standards 
Approved a regulation requiring the use of solar management window glass in vehicles up to 10,000 lb 

GVWR. 
6/25/09 

Enhanced Fleet Modernization (Car Scrap) 

Approved guidelines for a program to scrap up to 15,000 light duty vehicles statewide. 
6/25/09 

7/30/10 EO 

Amendments to Heavy-Duty On-Board Diagnostics Regulations 

Approved amendments to the light and medium-duty vehicle and heavy duty engine OBD regulations. 

5/28/2009 

4/6/10 EO 

Smog Check Improvements 

BAR adopted amendments to implement changes in state law and SIP commitments adopted by ARB 

between 1996 and 2007. 

5/7/09 

By BAR 

6/9/09 EO 
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AB 118 Air  Quality Improvement Program Guidelines  

The Air Quality Improvement Program provides for up to $50 mill ion per year for seven years 

beginning in 2009-10 for vehicle and equipment projects that reduce criteria pollutants, air quality 

research, and advanced technology workforce training.  The AQIP Guidelines describe minimum 

administrative, reporting, and oversight requirements for the program, and provide general criteria for 

how the program shall  be implemented. 

04/23/09 

08/28/09 EO 

Pesticide Element  
Reduce volatile organic compound (VOC) emissions from the application of agricultural field fumigants 
in the South Coast, Southeast Desert, Ventura County, San Joaquin Valley, and Sacramento Metro federal 
ozone non-attainment areas. 

4/20/09 

10/12/09 EO (2) 

8/2/11 EO 

Low Carbon Fuel Standard 

Approved new standards to lower the carbon content of fuels. 

4/20/09 

11/25/09 EO 

Pesticide Element for  San Joaquin Valley 

DPR Director approved pesticide ROG emission limit of 18.1 tpd and committed to implement 

restrictions on non-fumigant pesticide use by 2014 in the San Joaquin Valley. 

4/7/09 DPR 

Tire Pressure Inflati on Regulation 
Approved a regulation requiring automotive service providers to perform tire pressure checks as part of 

every service. 

3/26/09 
2/4/10 EO 

Sulfur  Hexafluor ide from Non-Utili ty and Non-Semiconductor  Applications 

Approved a regulation to phase out use of Sulfur Hexafluoride over the next several years. 
2/26/09 

11/12/09 EO 

Semiconductor  Operations 

Approved a regulation to set standards to reduce fluorinated gas emissions from the semiconductor and 

related devices industry. 

2/26/09 

10/23/09 EO 

Plug-In Hybr id Electr ic Vehicles Test Procedure Amendments 

Amends test procedures to address plug-in-hybrid electric vehicles. 

1/23/09 

12/2/09 EO 
In-Use Off -Road Diesel-Fueled Fleets Amendments 

Makes administrative changes to recognize delays in the supply of retrofit control devices. 
1/22/09 

Small Containers of Automotive Refr igerant 

Approved a regulation to reduce leakage from small containers, adopt a container deposit and return 

program, and require additional container labeling and consumer education requirements. 

1/22/09 

1/5/10 EO 

Aftermarket Cr itical  Emission Parts on Highway Motorcycles 

Al lows for the sale of certified criti cal emission parts by aftermarket manufacturers. 

1/22/09 

6/19/09 EO 

Heavy-Duty Tractor-Trailer Greenhouse Gas (GHG) Reduction 

Approved a regulation to reduce greenhouse gas emissions by improving long haul tractor 

and trailer efficiency through use of aerodynamic fairings and low rolling resistance tires. 

 

12/11/08 

10/23/09 EO 

Cleaner In-Use Heavy-Duty Diesel Trucks (Truck and Bus Regulation) 

Approved a regulation to reduce diesel particulate matter and oxides of nitrogen through fleet 

modernization and exhaust retrofits. Makes enforceability  changes to public fleet, off-road 

equipment, and portable equipment regulations. 

12/11/08 

10/19/09 EO 

10/23/09 EO 

Large Spark-Igniti on Engine Amendments 

Approved amendments to reduce evaporative, permeation, and exhaust emissions from large spark-

ignition (LSI) engines equal to or below 1 liter in displacement. 

11/1/08 

3/12/09 EO 

Small Off -Road Engine (SORE) Amendments 

Approved amendments to address the excessive accumulation of emission credits. 

11/21/08 

2/24/10 EO 

Proposed AB 118 Air  Quality Guidelines for  the Air  Quality  Improvement Program and the 

Alternative and Renewable Fuel and Vehicle and Technology Program.   

The Califo rnia Al ternative and Renewable Fuel, Vehicle Technology, Clean Air, and Carbon Reduction 

Act of 2007 (AB 118) requires ARB to develop guidelines for both the Alternative and Renewable Fuel 

and Vehicle Technology Program and the Air Quality Improvement Program to ensure that both programs 

do not adversely impact air quality. 

 
09/25/08 

EO 05/20/09 
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Portable Outboard Mar ine Tanks and Components (par t of Additi onal Evaporative Emission 

Standards) 

Approved a regulation that establishes permeation and emission standards for new portable outboard 

marine tanks and components. 

9/25/08 

7/20/09 EO 

Cleaner Fuel in Ocean Going Vessels 

Approved a regulation that requires use of low sulfur fuel in ocean-going ship main engines, and auxiliary 

engines and boilers. 

7/24/08 

4/16/09 EO 

Spark-Igniti on Mar ine Engine and Boat Amendments 

Provides optional compliance path for > 500 hp sterndrive/inboard marine engines. 

7/24/08 

6/5/09 EO 

Consumer Products Amendments 

Approved amendments that add volatile organic compound (VOC) limits for seven additional categories 

and lower limits for twelve previously regulated categories. 

 

6/26/08 

5/5/09 EO 

Zero emission vehicles 

Updated Californiaôs ZEV requirements to provide greater flexibility  with respect to fuels, technologies, 

and simplif ying compliance pathways.  Amendments give manufacturers increased flexibility  to comply 

with ZEV requirements by giving credit to plug-in hybrid electric vehicles and establishing additional 

ZEV categories in recognition of new developments in fuel cell  vehicles and battery electric vehicles. 

3/27/08 

12/17/08 EO 

Amendments to the Ver ification Procedure, Warr anty, and In-Use Compliance Requirements  for  

In-Use Strategies to Control Emissions from Diesel Engines 

Adds verifi cation requirements for control technologies that only reduce NOx emissions, new reduction 

classifi cations for NOx reducing technologies, new testing requirements, and conditional extensions for 

verified technologies. 

1/24/08 

12/4/08 EO 

Mandatory Report of Greenhouse Gas Emissions 

Approved a regulation that establishes detailed specifi cations for emissions calculations, reporting, and 

verifi cation of GHG emission estimates from significant sources. 

 

12/6/07 

10/12/08 EO 

Gaseous Pollutant Measurement Allowances for  In-Use Heavy-Duty Diesel Compliance 

Measurement accuracy margins are to be determined through an ongoing comprehensive testing 

program performed by an independent contractor. Amendments include these measurement accuracy 

margins into the regulation. 

12/6/07 

10/14/08 EO 

Ocean-Going Vessels While at Ber th (aka Ship Hoteling) - Auxiliar y Engine Cold Ironing and Clean 

Technology 

Approved a regulation that reduces emissions from auxiliary engines on ocean-going ships while at-berth. 

12/6/07 

10/16/08 EO 

In-Use On-Road Diesel-Fueled Heavy-Duty Drayage Trucks at Por ts and Rail Yard Facilities 

Approved a regulation that establishes emission standards for in-use, heavy-duty diesel-fueled vehicles 

that transport cargo to and from Californiaôs ports and intermodal rail facili ties. 

 

12/6/07 

10/12/08 EO 

Commercial Harbor  Craft 

Approved a regulation that establishes in-use and new engine emission limits for both auxiliary and 

propulsion diesel engines on ferries, excursion vessels, tugboats, and towboats. 

 

11/15/07 

9/2/08 EO 

Suggested Control Measure for  Architectural Coatings Amendments 

Approved amendments to reduce the recommended VOC content of 19 categories of architectural 

coatings. 

10/26/07 

Aftermarket Catalytic Converter Requirements 

Approved amendments that establish more stringent emission performance and durability requirements for 

used and new aftermarket catalytic converters offered for sale in California. 

10/25/07 

2/21/08 NOD 

Limiti ng Ozone Emissions from Indoor Air  Cleaning Devices 

Approved ozone emission limit of 0.050 ppm for portable indoor air cleaning devices in response to 

requirements of AB 2276 (2006). 

9/27/07 

8/7/08 EO 

Pesticide Commitment for  Ventura County in 1994 SIP 
Approved substitution of excess ROG emission reductions from state motor vehicle program for 

1994 SIP reduction commitment from pesticide application in Ventura County. 

9/27/07 

11/30/07 EO 
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In-Use Off -Road Diesel Equipment 

Approved a regulation that requires off-road diesel fleet owners to modernize their fleets and install 

exhaust retrofits. 

7/26/07 

4/4/08 EO 

Emission Control and Environmental Per formance Label Regulations 

Approved amendments to add a Global Index Label and modify the formal of the Smog Index Label on 

new cars. 

6/21/07 

5/2/08 EO 

Vapor Recovery from Aboveground Storage Tanks 

Approved a regulation to establish new performance standards and specifi cations for the vapor recovery 

systems and components used with aboveground storage tanks. 

 

6/21/07 

5/2/08 EO 

CaRFG Phase 3 amendments 

Approved amendments to mitigate the increases in evaporative emissions from on-road motor 

vehicles resulting from the addition of ethanol to gasoline. 

6/14/07 

4/25/08 EO 

8/7/08 EO 

Formaldehyde from Composite Wood Products 

Approved an ATCM to limit formaldehyde emissions from hardwood plywood, particleboard, and 

medium density fiberboard to the maximum amount feasible. 

 

4/26/07 

3/5/08 EO 

Portable equipment registration program (PERP) and airborne toxic control measure for  diesel-

fueled por table engines Approved amendments to allow permitting of Tier 0 portable equipment 

engines used in emergency or low use duty and to extend permitting of certain Tier 1 and 2 "resident" 

engines to 1/1/10. 

3/22/07 

7/31/07 EO 

Perchloroethylene Control Measure Amendments 

Approved amendments to the Perchloroethylene ATCM to prohibit new Perc dry cleaning machines 

beginning 2008 and phase out all Perc machines by 2023. 

1/25/07 

11/7/07 EO 

Amendments to Emission Warr anty Information Reporting & Recall Regulations 

Approved amendments that tighten the provisions for recalling vehicles for emissions-related failures, 

helping ensure that corrective action is taken to vehicles with defective emission control devices or 

systems. 

12/7/06 

3/22/07 

10/17/07 EO 

Voluntary accelerated vehicle retirement regulations 

Approved amendments that authorize the use of remote sensing to identify light-duty high emitters and 

that establish protocols for quantifying emissions reductions from high emitters proposed for retirement. 
12/7/06 

Emergency regulation for  por table equipment registration program (PERP), airborne toxic 

control measures for  por table and stationary diesel-fueled engines 
12/7/06 

Amendments to the Hexavalent Chromium ATCM  
Approved amendments that require use of best available control technology on all chrome plating and 

anodizing facilities. 
12/7/06 

Consumer Products Regulation Amendments 
Approved amendments that set lower emission limits in 15 product categories. 

11/17/06 

9/25/07 EO 

Requirements for  Stationary Diesel In-Use Agr icultural Engines 

Approved amendments to the stationary diesel engine ATCM which set emissions standards for in-use 

diesel agricultural engines. 

11/16/06 

7/3/07 NOD 

Ships - Onboard Incineration 

Approved amendments to cruise ship incineration ATCM to include all  oceangoing ships of 300 gross 

registered tons or more. 

11/16/06 

9/11/07 EO 

Zero Emission Bus 

Approved amendments postponing the 15 percent purchase requirement three years for transit agencies 

in the diesel path and one to two years for transit agencies in the alternative fuel path, in order to keep 

pace with developments in zero emission bus technology, and adding an Advanced Demonstration 

requirement to offset emission losses. 

 

10/19/06 

8/27/07 EO 

Distr ibuted generation cer tificati on 

Approved amendments improving the emissions durability  and testing requirements, adding waste gas 

emission standards, and eliminating a redundant PM standard in the current 2007 emission standards. 

10/19/06 

5/17/07 NOD 
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Heavy-Duty Diesel In-Use Compliance Regulation 

Approved amendments to the heavy-duty diesel engine regulations and test procedures to create a new in-

use compliance program conducted by engine manufacturers. The amendments would help ensure 

compliance with applicable certifi cation standards throughout an engineôs useful li fe. 

9/28/06 
7/19/07 NOD 

Revisions to OBD II  and the Emission Warr anty Regulations 

Approved amendments to the OBD II regulation to provide for improved emission control monitoring 

including air-fuel cylinder imbalance monitoring, oxygen sensor monitoring, catalyst monitoring, 

permanent fault codes for gasoline vehicles and new thresholds for diesel vehicles. 

9/28/06 
8/9/07 EO 

Off -Highway Recreational Vehicle Amendments 

Approved amendments to the Off -Highway Recreational Vehicle Regulations including harmonizing 

evaporative emission standards with federal regulations, expanding the definition of ATVs, modifying 

labeling requirements, and adjusting riding seasons. 

7/20/06 
6/1/07 EO 

Portable Equipment Registration Program (PERP) Amendments 

Approved amendments to the Statewide Portable Equipment Registration program that include installation 

of hour meters on equipment, and revisions to recordkeeping, reporting, and fees. 

6/22/06 
11/13/06 NOD 

Heavy Duty Vehicle Service Information 

Approved amendments to the Service Information Rule to require manufacturers to make available 

diagnostic equipment and information for sale to the aftermarket. 

6/22/06 
5/3/07 EO 

LEV II  technical amendments 

Approved amendments to evaporative emission test procedures, four-wheel drive dynamometer 

provisions, and vehicle label requirements. 

6/22/06 
9/27/06 NOD 

Dry Cleaning ATCM Amendments 

Approved amendments to the Dry Cleaning ATCM to limit siting of new dry cleaners, phase out use of 

Perc at co-residential facilit ies, phase out higher emitting Perc sources at other facilities, and require 

enhanced ventilation at existing and new Perc facilit ies. 

5/25/06 

Forklifts  and other Large Spark Igniti on (LSI) Equipment 

Adopted a regulation to reduce emissions from forklifts and other off-road spark-ignition equipment by 

establishing more stringent standards for new equipment, and requiring retrofits or engine replacement on 

existing equipment.  Adopts EPA's standards for 2007; adopts more stringent standards for 2010. 

5/25/06 

3/2/07 EO 

Enhanced Vapor Recovery Amendments 

Approved amendments to the vapor recovery system regulation and adopted revised test procedures. 
5/25/06 

Diesel Retrofit Technology Ver ificati on Procedure 

Approved amendments to the Diesel Emission In-use Control Strategy Verification Procedure to 

substitute a 30% increase limit in NOx concentration for an 80% reduction requirement from PM retrofit 

devices. 

3/23/06 

12/21/06 NOD 

Heavy duty vehicle smoke inspection program amendments 
Approved amendments to impose a fine on trucks not displaying a current compliance certifi cation 

sticker. 

1/26/06 

12/4/06 EO 

Ocean-going Ship Auxilia r y Engine Fuel 

Approved a regulation to require ships to use cleaner marine gas oil or diesel to power auxiliary engines 

within 24 nautical miles of the California coast. 

 

12/8/05 

10/20/06 EO 

Diesel Cargo Handling Equipment 

Approved a regulation to require new and in-use cargo handling equipment at ports and intermodal rail 

yards to reduce emissions by utilizing best available control technology. 

12/8/05 

6/2/06 EO 

Public and Utili ty Diesel Truck Fleets 

Approved a regulation to reduce diesel particulate matter emissions from heavy duty diesel trucks in 

government and private utility fleets. 

12/8/05 

10/4/06 EO 

Cruise ships ï Onboard Incineration 

Adopted an Air Toxic Control Measure to prohibit cruise ships from conducting onboard incineration 

within three nautical miles of the California coast. 

11/17/05 

2/1/06 NOD 

Inboard Mar ine Engine Rule Amendments 

Approved amendments to the 2001 regulation to include additional compliance options for manufacturers. 

11/17/05 

9/26/06 EO 

Board Action Hear ing Date 

Heavy-Duty Diesel Truck Idling Technology 

Approved a regulation to limit sleeper truck idling to 5 minutes.  Allows alternate technologies to 

provide cab heating/cooling and power. 

10/20/05 

9/1/06 EO 
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Automoti ve Coating Suggested Control Measure 

Approved an SCM for automotive coatings for adoption by air districts.  The measure will  reduce the 

VOC content of 11 categories of surface protective coatings. 
10/20/05 

2007-09 Model-year heavy duty urban bus engines and the fleet rule for  transit agencies 

Adopted amendments to align urban bus emission limits with on-road heavy duty truck emission limits 

and allow for the purchase of non- complying buses under the condition that bus turnover increase to 

offset NOx increases. 

10/20/05 

10/27/05 

7/28/06 EO 

Portable fuel containers (par t 2 of 2) 

Approved amendments to revise spout and automatic shutoff design. 

9/15/05 

7/28/06 EO 

Portable Fuel Containers (par t 1 of 2) 
Approved amendments to include kerosene containers in the definition of portable fuel containers. 

9/15/05 
11/9/05 NOD 

2007-09 Model-year heavy duty urban bus engines and the fleet rule for  transit agencies 
Adopted amendments to require all transit agencies in SCAQMD to purchase only alternate fuel versions 
of new buses. 

9/19/05 
Superceded by 

10/20/05  

Reid vapor pressure limit emergency rule 
Approved amendments to relax Reid vapor pressure limit to accelerate fuel production for Hurricane 
Katrina victims. 

9/8/05 
Operative for 

September and 
October 2005 only 

Heavy-Duty Truck OBD 
Approved a regulation to require on-board diagnostic (OBD) systems for new gas and diesel trucks, 
similar to the systems on passenger cars. 

7/21/05 
12/28/05 EO 

Definiti on of Large Confined Animal Facility 
Adopted a regulation to define the size of a large CAF for the purposes of air quality permitting and 
reduction of ROG emissions to the extent feasible. 

6/23/05 
4/13/06 EO 

ATCM for  stationary compression igniti on engines 
Approved emergency amendments (3/17/05) and permanent amendments 
(5/26/05) to relax the diesel PM emission limits on new stationary diesel engines to current off-road 
engine standards to respond to the lack of availability  of engines meeting the original ATCM standard. 

3/17/05 

5/26/05 
7/29/05 EO 

Transit Fleet Rule 
Approved amendments to add emission limits for non-urban bus transit agency vehicles, require lower bus 
and truck fleet-average NOx and PM emission limits, and clarify emission limits for CO, NMHC, and 
formaldehyde. 

2/24/05 
10/19/05 NOD 

Thermal Spraying ATCM  
Approved a regulation to reduce emissions of hexavalent chromium and nickel from thermal spraying 
operations. 

12/9/04 
7/20/05 EO 

Tier 4 Standards for  Small Off -Road Diesel Engines (SORE) 
Approved new emission standards for off-road diesel engines to be phased in between 2008 and 2015. 

12/9/04 
10/21/05 EO 

Emergency Regulatory Amendment Delaying the January 1, 2005 Implementation Date for  the 
Diesel Fuel Lubr icity Standard Adopted an emergency regulation delaying the lubricity standard 
compliance deadline by fi ve months to respond to fuel pipeline contamination problems. 

11/24/04 
12/10/04 EO 

Enhanced vapor recovery compliance extension 

Approved amendments to the EVR regulation to extend the compliance date for onboard refueling 

vapor recovery compatibility to the date of EVR compliance. 

 

11/18/04 

2/11/05 EO 

CaRFG Phase 3 amendments 

Approved amendments correcting errors and streamlining requirements for compliance and enforcement 

of CaRFG Phase 3 regulations adopted in 1999. 
11/18/04 

Clean diesel fuel for  harborcraft and intrastate locomoti ves 

Approved a regulation that required harborcraft and locomotives operating solely within California to use 

clean diesel fuel. 

11/18/04 

3/16/05 EO 
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Nonvehicular  Source, Consumer Product, and Architectural Coating Fee Regulation Amendment 
Approved amendments to fee regulations to collect supplemental fees when authorized by the Legislature. 

 

11/18/04 

Greenhouse gas limits  for  motor  vehicles 

Approved a regulation that sets the fir st ever greenhouse gas emission standards on light and medium 

duty vehicles starting with the 2009 model year. 

9/24/04 

8/4/05 EO 

Gasoline vapor recovery system equipment defects list 

Approved the addition of defects to the VRED list for use by compliance inspectors. 

8/24/04 

6/22/05 EO 

Unihose gasoline vapor recover y systems 

Approved an emergency regulation and an amendment to delay the compliance date for unihose 

installation to the date of dispenser replacement. 

 

7/22/04 

11/24/04 EO 

General Idling Limits for  Diesel Trucks 

Approved a regulation that limits idling of heavy-duty diesel trucks operating in California to five 

minutes, with exceptions for sleeper cabs. 
7/22/04 

Consumer Products 

Approved a regulation to reduce ROG emissions from 15 consumer products categories, prohibit the 

use of 3 toxic compounds in consumer products, ban the use of PDCB in certain products, allow for the 

use of Alternative Control Plans, and revise Test Method 310. 

6/24/04 

5/6/05 EO 

Urban bus engines/fleet rule for  transit agencies 

Approved amendments to allow for the purchase of hybrid diesel buses and revise the zero emission bus 

demonstration and purchase timelines. 
6/24/04 

Engine Manufacturer Diagnostics 

Approved a regulation that would require model year 2007 and later heavy duty truck engines to be 

equipped with engine diagnostic systems to detect malfunctions of the emission control system. 
5/20/04 

Chip Reflash 

Approved a voluntary program and a backstop regulation to reduce heavy duty truck NOx emissions 

through the installation of new software in the engine's electronic control module. 

 

3/25/04 

3/21/05 EO 

Portable equipment registration program (PERP) 

Approved amendments to allow uncertified engines to be registered until December 31, 2005, to 

increase fees, and to modify administrative requirements. 

2/26/04 

1/7/05 EO 
6/21/05 EO 

Portable Diesel Engine ATCM  

Adopted a regulation to reduce diesel PM emissions from portable engines through a series of emission 

standards that increase in stringency through 2020. 

 

2/26/04 

1/4/05 EO 

California motor  vehicle service information rule 

Adopted amendments to allow for the purchase of heavy duty engine emission-related service 

information and diagnostic tools by independent service facilities and aftermarket parts manufacturers. 

 

1/22/04 

5/20/04 

Transportation Refr igeration Unit  ATCM 
Adopted a regulation to reduce diesel PM emissions from transport refrigeration units by establishing 
emission standards and facility reporting requirements to streamline inspections. 

12/11/03 
2/26/04 

11/10/04 EO 

Diesel engine ver ificati on procedures 

Approved amendments that reduced warranty coverage to the engine only, delayed the NOx reduction 

compliance date to 2007, added requirements for proof-of-concept testing for new technology, and 

harmonized durability  requirements with those of U.S. EPA. 

12/11/03 
2/26/04 

10/17/04 

Chip Reflash 
Approved a voluntary program and a backstop regulation to reduce heavy duty truck NOx emissions 
through the installation of new software in the engineôs electronic control module. 

12/11/03 
3/27/04 

3/21/05 EO 

Revised tables of maximum incremental reactivity values 

Approved the addition of 102 more chemicals with associated maximum incremental reactivity values to 

existing regulation allowing these chemicals to be used in aerosol coating formulations. 
12/3/03 
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Stationary Diesel Engines ATCM  

Adopted a regulation to reduce diesel PM emissions from stationary diesel engines through the use of 

clean fuel, lower emission standards, operational practices. 

11/20/03 

12/11/03 

2/26/2004 

9/27/04 EO 

Solid waste collection vehicles 

Adopted a regulation to reduce toxic diesel particulate emissions from solid waste collection vehicles by 

over 80 percent by 2010.  This measure is part of ARB's plan to reduce the risk from a wide range of 

diesel engines throughout California. 

 

9/25/03 

5/17/04 EO 

Small off -road engines (SORE) 

Adopted more stringent emission standards for the engines used in lawn and garden and industrial 

equipment, such as string trimmers, leaf blowers, walk-behind lawn mowers, generators, and lawn tractors. 

 

9/25/03 

7/26/04 EO 

Off -highway recreational vehicles 

Changes to riding season restrictions. 
7/24/03 

Clean diesel fuel 

Adopted a regulation to reduce sulfur levels and set a minimum lubricity standard in diesel fuel used in 

vehicles and off-road equipment in California, beginning in 2006. 

 

7/24/03 

5/28/04 EO 

Ozone Transport M itigation Amendments 

Adopted amendments to require upwind districts to (1) have the same no-net-increase permitting 

thresholds as downwind districts, and 

(2) Adopt "all feasible measures." 

 

5/22/03 

10/2/03 NOD 

Zero emission vehicles 

Updated Californiaôs ZEV requirements to support the fuel cell  car development and expand sales of 

advanced technology partial ZEVs (like gasoline-electric hybrids) in the near-term, while retaining a role 

for battery electric vehicles. 

 

3/27/03 

12/19/03 EO 

Heavy duty gasoline truck standards 

Al igned its existing rules with new, lower federal emission standards for gasoline-powered heavy-duty 

vehicles starting in 2008. 

12/12/02 

9/23/03 EO 

Low emission vehicles II  

Minor administrative changes. 

12/12/02 

9/24/03 EO 

Gasoline vapor recovery systems test procedures 
Approved amendments to add advanced vapor recovery technology certification and testing standards. 

12/12/02 

7/1/03 EO 

10/21/03 EO 

CaRFG Phase 3 amendments 

Approved amendments to allow for small residual levels of MTBE in gasoline while MTBE is being 

phased out and replaced by ethanol. 

12/12/02 

3/20/03 EO 

School bus Idli ng 

Adopted a measure requiring school bus drivers to turn off the bus or vehicle engine upon arriving at a 

school and restart it no more than 30 seconds before departure in order to limit childrenôs exposure to 

toxic diesel particulate exhaust. 

12/12/02 

5/15/03 EO 

California Inter im Certificati on Procedures for 2004 and Subsequent Model Year Hybr id-Electr ic 

Vehicles in the Urban Transit Bus and Heavy-Duty Vehicle Classes Regulation Amendment 

Adopted amendments to allow diesel-path transit agencies to purchase alternate fuel buses with higher 
NOx limits, establish certification procedures for hybrid buses, and require lower fleet-average PM 

emission limits. 

10/24/02 

9/2/03 EO 

CaRFG Phase 3 amendments 
Approved amendments delaying removal of MTBE from gasoline by one year to 12/31/03. 

7/25/02 
11/8/02 EO 

Diesel retrofit ver ificati on procedures, warr anty, and in-use compliance requirements 

Adopted regulations to specify test procedures, warranty, and in-use compliance of diesel engine PM 

retrofit control devices. 

5/16/02 

3/28/03 EO 

On-board diagnostics for  cars 

Adopted changes to the On-Board Diagnostic Systems (OBD II) regulation to improve the effectiveness 

of OBD II systems in detecting motor vehicle emission-related problems. 

 

4/25/02 

3/7/03 EO 
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Voluntary accelerated light duty vehicle retirement regulations 
Establishes standards for a voluntary accelerated retirement program. 

2/21/02 

11/18/02 EO 

Residential burning 

Adopted a measure to reduce emissions of toxic air contaminants from outdoor residential waste burning 

by eliminating the use of burn barrels and the outdoor burning of residential waste materials other than 

natural vegetation. 

 

2/21/02 

12/18/02 EO 

California motor  vehicle service information rule 

Adopted regulations to require light- and medium-duty vehicle manufacturers to offer for sale emission-

related service information and diagnostic tools to independent service facilit ies and aftermarket parts 

manufacturers. 

12/13/01 

7/31/02 EO 

Vapor recovery regulation amendments 

Adopted amendments to expand the list of specifi ed defects requiring equipment to be removed from 

service. 

11/15/01 

9/27/02 EO 

Distr ibuted generation guidelines and regulations 

Adopted regulations requiring the permitting by ARB of distributed generation sources that are exempt 

from air district permitting and approved guidelines for use by air districts in permitting non-exempt units. 

 

11/15/01 

7/23/02 EO 

Low emission vehicle regulations (LEV II)  

Approved amendments to apply PM emission limits to all  new gasoline vehicles, extend gasoline PZEV 

emission limits to all fuel types, and streamline the manufacturer certification process. 

 

11/15/01 

8/6/02 EO 

Gasoline vapor recovery systems test methods and compliance procedures 

Adopted amendments to add test methods for new technology components, streamline test methods for 

liquid removal equipment, and** *.  

10/25/01 

7/9/02 EO 

Heavy-duty diesel trucks 

Adopted amendments to emissions standards to harmonize with EPA regulations for 2007 and 

subsequent model year new heavy-duty diesel engines. 
10/25/01 

Automoti ve coatings 

Adopted Air Toxic Control Measure which prohibits the sale and use in Califo rnia of automotive 

coatings that contain hexavalent chromium or cadmium. 

 

9/20/01 

9/2/02 EO 

Inboard and sterndr ive mar ine engines 

Lower emission standards for 2003 and subsequent model year inboard and sterndrive gasoline-powered 

engines in recreational marine vessels. 

7/26/01 

6/6/02 EO 

Asbestos from construction, grading, quar rying, and sur face mining 

Adopted an Ai rborne Toxic Control Measure for construction, grading, quarrying, and surface mining 

operations requiring dust mitigation for construction and grading operations, road construction and 

maintenance activities, and quarries and surface mines to minimize emissions of asbestos-laden dust. 

 
7/26/01 

6/7/02 EO 

 

Zero emission vehicle infrastructure and standardization of electr ic vehicle charging equipment 

Adopted amendments to the ZEV regulation to alter the method of quantifying production volumes at 

joint-owned facilities and to add specifi cations for standardized charging equipment. 

 
6/28/01 

5/10/02 EO 

Pollutant transport designation 

Adopted amendments to add two transport couples to the li st of air basins in which upwind areas are 

required to adopt permitting thresholds no less stringent than those adopted in downwind areas. 
4/26/01 

Zero emission vehicle regulation amendments 

Adopted amendments to reduce the numbers of ZEVs required in future years, add a PZEV category and 

grant partial ZEV credit, modify the ZEV range credit, allow hybrid-electric vehicles partial ZEV credit, 

grant ZEV credit to advanced technology vehicles, and grant partial ZEV credit for several other minor 

new programs. 

 

1/25/01 

12/7/01 EO 

4/12/02 EO 

Heavy duty diesel engines supplemental test procedures 

Approved amendments to extend "Not-To-Exceed" and EURO III  supplemental test procedure 

requirements through 2007 when federal requirements will  include these tests. 
12/7/00 

Board Action Hear ing Date 

Light and medium duty low emission vehicle alignment with federal standards 

Approved amendments that require light and medium duty vehicles sold in California to meet the more 

restrictive of state or federal emission standards. 

12/7/00 

12/27/00 EO 

http://www.arb.ca.gov/regact/vavr/vavr.htm
http://www.arb.ca.gov/regact/vavr/vavr.htm
http://www.arb.ca.gov/regact/reswstebrn/reswstebrn.htm
http://www.arb.ca.gov/regact/reswstebrn/reswstebrn.htm
http://www.arb.ca.gov/regact/cmvsip/cmvsip.htm
http://www.arb.ca.gov/regact/cmvsip/cmvsip.htm
http://www.arb.ca.gov/regact/vrdef01/vrdef01.htm
http://www.arb.ca.gov/regact/vrdef01/vrdef01.htm
http://www.arb.ca.gov/regact/dg01/dg01.htm
http://www.arb.ca.gov/regact/dg01/dg01.htm
http://www.arb.ca.gov/regact/levii01/levii01.htm
http://www.arb.ca.gov/regact/levii01/levii01.htm
http://www.arb.ca.gov/regact/vrmth01/vrmth01.htm
http://www.arb.ca.gov/regact/vrmth01/vrmth01.htm
http://www.arb.ca.gov/regact/HDDE2007/HDDE2007.htm
http://www.arb.ca.gov/regact/autoref/autoref.htm
http://www.arb.ca.gov/regact/autoref/autoref.htm
http://www.arb.ca.gov/regact/marine01/marine01.htm
http://www.arb.ca.gov/regact/marine01/marine01.htm
http://www.arb.ca.gov/regact/asbesto2/asbesto2.htm
http://www.arb.ca.gov/regact/asbesto2/asbesto2.htm
http://www.arb.ca.gov/regact/charger/charger.htm
http://www.arb.ca.gov/regact/charger/charger.htm
http://www.arb.ca.gov/regact/trans01/trans01.htm
http://www.arb.ca.gov/regact/zev2001/zev2001.htm
http://www.arb.ca.gov/regact/zev2001/zev2001.htm
http://www.arb.ca.gov/regact/zev2001/zev2001.htm
http://www.arb.ca.gov/regact/NTEtest/ntetest.htm
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Exhaust emission standards for  heavy duty gas engines 
Adopted amendments that establish 2005 emission limits for heavy duty gas engines that are equivalent to 

federal limits. 

12/7/00 

12/27/00 EO 

CaRFG Phase 3 amendments 
Approved amendments to regulate the replacement of MTBE in gasoline with ethanol. 

11/16/00 

4/25/01 EO 

CaRFG Phase 3 test methods 

Approved amendments to gasoline test procedures to quantify the olefin content and gasoline distillation 

temperatures. 

11/16/00 

7/11/01 EO 

8/28/01 EO 

Antiperspirant and deodorant regulations 

Adopted amendments to relax a 0% VOC limit to 40% VOC limit for aerosol antiperspirants. 
10/26/00 

Diesel r isk reduction plan 
Adopted plan to reduce toxic particulate from diesel engines through retrofits on existing engines, tighter 

standards for new engines, and cleaner diesel fuel. 
9/28/00 

Conditi onal r ice straw burning regulations 

Adopted regulations to limit rice straw burning to fields with demonstrated disease rates reducing 

production by more than 5 percent. 

9/28/00 

Asbestos from unpaved roads 

Tightened an existing Air Toxic Control Measure to prohibit the use of rock containing more than 0.25% 

asbestos on unsurfaced roads. 

7/20/00 

Aerosol Coatings 

Approved amendments to replace mass-based VOC limits with reactivity-based limits, add a table of 

Maximum Incremental Reactivity values, add limits for polyolefin adhesion promoters, prohibit use of 

certain toxic solvents, and make other minor changes. 

6/22/00 

5/1/01 EO 

Consumer products aerosol adhesives 

Adopted amendments to delete a 25% VOC limit by 2002, add new VOC limits for six categories of 

adhesives, prohibit the use of toxic solvents, and add new labeling and reporting requirements. 

5/25/00 

3/14/01 EO 

Automoti ve care products 

Approved an Air Toxic Control Measure to eliminate use of perchloroethylene, methylene chloride, and 

trichloroethylene in automotive products such as brake cleaners and degreasers. 

4/27/00 

2/28/01 EO 

Enhanced vapor recovery emergency regulation 

Adopted a four-year term for equipment certifications. 

 

5/22/01 EO 

Enhanced vapor recovery 

Adopted amendments to require the addition of components to reduce spills and leakage, adapt to 

onboard vapor recovery systems, and continuously monitor system operation and report equipment leaks 

immediately. 

 

3/23/00 

7/25/01 EO 

Agr icultural burning smoke management 

Adopted amendments to add marginal burn day designations, require day-specific  burn 

authorizations by districts, and smoke management plans for larger prescribed burn projects. 

3/23/00 

1/22/01 EO 

Urban transit buses 

Adopted a public transit bus fleet rule and emissions standards for new urban buses that mandates a lower 

fleet-average NOx emission limit, PM retrofits, lower sulfur fuel use, and purchase of specified 

percentages of zero emission buses in future years. 

1/27/00 

2/24/00 

11/22/00 EO 

5/29/01 EO 

Small Off -Road (diesel) Equipment (SORE) 

Adopted amendments to conform with new federal requirements for lower and engine power-specif ic 

emission limits, and for the averaging, banking, and trading of emissions among SORE manufacturers. 
1/28/00 
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http://www.arb.ca.gov/regact/agburn/agburn.htm
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Board Action Hear ing Date 

CaRFG Phase 3 MTBE phase out 

Adopted regulations to enable refiners to produce gasoline without MTBE while preserving the emissions 

benefits of Phase 2 cleaner burning gasoline. 

 

12/9/99 

6/16/00 EO 

Consumer products ï mid-term measures II  

Adopted a regulation which adds emission limits for 2 new categories and tightens emission limits for 15 

categories of consumer products. 

10/28/99 

Portable fuel cans 

Adopted a regulation requiring that new portable fuel containers, used to refuel lawn and garden 

equipment, motorcycles, and watercraft, be spill-proof beginning in 2001. 

9/23/99 

7/6/00 EO 

Clean fuels at service stations 

Adopted amendments rescinding requirements applicable to SCAB in 1994-1995, modifying the formula 

for triggering requirements, and allowing the Executive Offi cer to make adjustments to the numbers of 

service stations required to provide clean fuels. 

7/22/99 

Gasoline vapor recovery 

Adopted amendments to certification and test methods. 
6/24/99 

Reformulated gasoline oxygenate 

Adopted amendments rescinding the requirement for wintertime oxygenate in gasoline sold in the Lake 

Tahoe Air Basin and requiring the statewide labeling of pumps dispensing gasoline containing MTBE. 
6/24/99 

Marine pleasurecraft 

Adopted regulations to control emissions from spark-ignition marine engines, specifi cally, outboard 

marine engines and personal watercraft. 

12/11/98 

2/17/00 EO 

6/14/00 EO 

Voluntary accelerated light duty vehicle retirement 
Adopted regulation setting standards for voluntary accelerated retirement program. 

12/10/98 

10/22/99 EO 

Off -highway recreational vehicles and engines 

Approved amendments to allow non-complying vehicles to operate in certain seasons and in certain ORV-

designated areas. 

12/10/98 

10/22/99 EO 

On-road motorcycles 
Amended on-road motorcycle regulations, to lower the tailpipe emission standards for ROG and NOx. 

12/10/98 

Portable equipment registration program (PERP) 

Approved amendments to exclude non-dredging equipment operating in OCS areas and equipment 

emitting hazardous pollutants, include NSPS Part OOO rock crushers, require SCR emission limits and 

onshore emission offsets from dredging equipment operating in OCS areas, set catalyst emission limits 

for gasoline engines, and relieve certain retrofitted engines from periodic source testing. 

12/10/98 

Liquid petroleum gas motor  fuel specifications 

Approved amendment rescinding 5% propene limit and extending 10% limit indefinitely. 
12/11/98 

Reformulated gasoline 

Approved amendments to rescind the RVP exemption for fuel with 10% ethanol and allow for oxygen 

contents up to 3.7% if the Predictive Model weighted emissions to not exceed original standards. 
12/11/98 

Consumer products 

Adopted amendments to add new VOC test methods, to modify Method 310 to quantify 

low vapor pressure VOC (LVP-VOC) constituents, and to exempt LVP-VOC from VOC 

content limits 

11/19/98 

Consumer products 

Approved amendments to extend the 1999 VOC compliance deadline for several aerosol coatings, 

antiperspirants and deodorants, and other consumer products categories to 2002, to exempt methyl acetate 

from the VOC definition, and make other minor changes. 

11/19/98 

Low-emission vehicle program (LEV II)  

Adopted regulations adding exhaust emission standards for most sport utility vehicles, pick-up trucks and 

mini-vans, lowering tailpipe standards for cars, further reducing evaporative emission standards, and 

providing additional means for generating zero-emission vehicle credits. 

11/5/98 

9/17/99 EO 

Board Action Hear ing Date 

Off -road engine aftermarket par ts 

Approved implementation of a new program to test and certify aftermarket parts in gasoline and diesel, 

light-duty through heavy duty, engines used in off-road vehicles and equipment. 

11/19/98 

10/1/99 EO 

7/18/00 EO 
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Off -road spark igniti on engines 

Adopted new emission standards for small and large spark ignition engines for off-road equipment, a 

new engine certification program, an in-use compliance testing program, and a three-year phase-in for 

large LSI. 

10/22/98 

Gasoline deposit control additi ves 

Adopted amendments to decertify  pre-RFG additives, tighten the inlet valve deposit li mits, add a 

combustion chamber deposit li mit, and modify the test procedures to align with the characteristics of 

reformulated gasoline formulations. 

9/24/98 

4/5/99 EO 

Stationary source test methods 

Adopted amendments to stationary source test methods to align better with federal methods. 

8/27/98 

7/2/99 EO 

Locomotive MOA for  South Coast 

Memorandum of agreement (MOA) signed by ARB, U.S. EPA and major railroads to concentrate cleaner 

locomotives in the South Coast by 2010 and fulfill  1994 ozone SIP commitment. 
7/2/98 

Gasoline vapor recovery 

Adopted amendments to certification and test methods to add methods for onboard refueling vapor 

recovery, airport refuelers, and underground tank interconnections, and make minor changes to existing 

methods. 

5/21/98 

8/27/98 

Reformulated gasoline 

Approved amendments to rescind the wintertime oxygenate requirement, allow for sulfur content 

averaging, and make other minor technical amendments. 
8/27/98 

Ethylene oxide ster ili zers 

Adopted amendments to the ATCM to streamline source testing requirements, add EtO limits in water 

effluent from control devices, and make other minor changes. 
5/21/98 

Chrome platers 

Adopted amendments to ATCM to harmonize with requirements of federal NESHAP standards for 

chrome plating and chromic acid anodizing facilit ies. 

 
5/21/98 

On-road heavy-duty vehicles 

Approved amendments to align on-road heavy duty vehicle engine emission standards with EPA's 2004 

standards and align certification, testing, maintenance, and durability  requirements with those of 

U.S. EPA. 

4/23/98 

2/26/99 EO 

Small off -road engines (SORE) 

Approved amendments to grant a one-year delay in implementation, relaxation of emissions standards 

for non-handheld engines, emissions durability requirements, averaging/banking/trading, harmonization 

with the federal diesel engine regulation, and modifications to the production line testing requirements. 

3/26/98 

Heavy duty vehicle smoke inspection program 

Adopted amendments to require annual smoke testing, set opacity limits, and exempt new vehicles from 

testing for the fi rst four years. 

12/11/97 

3/2/98 EO 

Consumer products (hairspray credit program) 

Adopted standards for the granting of tradable emission reduction credits achieved by sales of hairspray 

products having VOC contents less than required limits. 
11/13/97 

Light-duty vehicle off -cycle emissions 

Adopted standards to control excess emissions from aggressive driving and air conditioner use in light 

duty vehicles and added two light duty vehicle test methods for certification of new vehicles under these 

standards. 

7/24/97 

3/19/98 EO 

Consumer products 

Adopted amendments to add VOC limits to 18 categories of consumer products used in residential and 

industrial cleaning, automobile maintenance, and commercial poisons. 
7/24/97 

Enhanced evaporative emissions standards 

Adopted amendments extending the compliance date for ultra-small volume vehicle manufacturers by one 
year. 

 

5/22/97 

Board Action Hear ing Date 

Emission reduction credit program 

Adopted standards for District establishment of ERC programs including certification, banking, use 

limitation, and reporting requirements. 

5/22/97 

Lead as a toxic air  contaminant 

Adopted an amendment to designate inorganic lead as a toxic air contaminant. 
4/24/97 
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Consumer products (hair spray) 

Adopted amendments to (1) delay a January 1, 1998, compliance deadline to June 1, 1999, (2) require 

progress plans from manufacturers, and (3) authorize the Executive Offi cer to require VOC mitigation 

when granting variances from the June 1, 1999 deadline. 

3/27/97 

Portable engine registration program (PERP) 

Adopted standards for (1) the permitting of portable engines by ARB and (2) District recognition and 

enforcement of permits. 

 

3/27/97 

Liquefied petroleum gas 

Adopted amendments to extend the compliance deadline from January 1, 1997, to January 1, 1999, for 

the 5% propene limit in liquefied petroleum gas used in motor vehicles. 
3/27/97 

Onboard diagnostics, phase II  

Adopted amendments to extend the phase-in of enhanced catalyst monitoring, modify misfi re 

detection requirements, add PVC system and thermostat monitoring requirements, and require 

manufacturers to sell diagnostic tools and service information to repair shops. 

12/12/96 

Consumer products 

Adopted amendments to delay 25% VOC compliance date for aerosol adhesives, clarify portions of the 

regulation, exempt perchloroethylene from VOC definition, extend the sell -through time to three years, 

and add perchloroethylene reporting requirements. 

11/21/96 

Consumer products (test method) 
Adopted an amendment to add Method 310 for the testing of VOC content in consumer products. 

11/21/96 

Pollutant transport designation 

Adopted amendments to modify transport couples from the Broader Sacramento area and add couples to 

the newly formed Mojave Desert and Salton Sea Air Basins. 
11/21/96 

Diesel fuel cer tificati on test methods 
Approved amendments specifying the test methods used for quantifying the constituents of diesel fuel. 

10/24/96 

6/4/97 EO 

Winter time requirements for  utili ty engines & off -highway vehicles  
Optional hydrocarbon and NOx standards for snow throwers and 
ice augers, raising CO standard for specialty vehicles under 25hp. 

 

9/26/96 

Large off -road diesel Statement of Principles 

National agreement between ARB, U.S. EPA, and engine manufacturers to reduce emissions from 

heavy-duty off-road diesel equipment four years earlier than expected in the 1994 SIP for ozone. 
9/13/96 

Regulatory improvement initiati ve 
Rescinded two regulations relating to fuel testing in response to Executive Order W-127-95. 

 

5/30/96 

Zero emission vehicles 

Adopted amendments to eliminate zero emission vehicle quotas between 1998 and 2002, and approved 

MOUs with seven automobile manufacturers to accelerate release of lower emission "49 state" vehicles. 

 

3/28/96 

7/24/96 EO 

CaRFG var iance requirements 

Approved amendments to add a per gallon fee on non-compliant gasoline covered by a variance and to 

made administrative changes in variance processing and extension. 

1/25/96 

2/5/96 EO 

4/2/96 EO 

Utili ty and lawn and garden equipment engines 
Adopted an amendment to relax the CO standard from 300 to 350 ppm for Class I and II  utility  engines. 

 

1/25/96 

National secur ity exemption of milita r y tactical vehicles 
Such vehicles would not be required to adhere to exhaust emission standards. 

 

12/14/95 
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Board Action Hear ing Date 

CaRFG regulation amendments 

Approved amendments to allow for downstream addition of oxygenates and expansion of compliance 

options for gasoline formulation. 

12/14/95 

Required additi ves in gasoline (deposit control additi ves) 

Terms, definitions, reporting requirements, and test procedures for compliance are to be clarifi ed. 

 

11/16/95 

CaRFG test method amendments 

Approved amendments to designate new test methods for benzene, aromatic hydrocarbon, olefin, and 

sulfur content of gasoline. 

 
10/26/95 

Motor  vehicle inspection and maintenance program 

Handled by BAR. 

10/19/95 

by BAR 

Antiperspirants and deodorants, consumer products, and aerosol coating products 

Ethanol exemption for all products, modifications to aerosol special requirements, modifi cations 

for regulatory language consistency, modifications to VOC definit ion. 

 

9/28/95 

Low emission vehicle (LEV III) sta ndards 

Reactivity adjustment factors, introduction of medium-duty ULEVs, window labels, and certification 
requirements and test procedures for LEVs. 

 

9/28/95 

Medium- and heavy-duty gasoline trucks 

Expedited introduction of ultra-low emission medium-duty vehicles and lower NOx emission standards 

for heavy-duty gasoline trucks to fulfi ll a 1994 ozone SIP commitment. 
9/1/95 

Retrofit emission standards: all vehicle classes to be included in the alternate durability test plan, kit 
manufacturers to be allowed two years to validate deterioration factors under the test plan, update retrofit 
procedures allowing manufacturers to disable specific  OBDs if justif ied by law. 

7/27/95 

Gasoline vapor recovery systems 

Adopts revised certification and test procedures. 
6/29/95 

Onboard refueling vapor recovery standards 

1998 and subsequent MY engine cars, LD trucks, and MD trucks less than 8500 GVWR. 

6/29/1995 

4/24/96 EO 

Heavy duty vehicle exhaust emission standards for  NOx 

Amendments to standards and test procedures for 1985 and subsequent MY HD engines, amendments to 

emission control labels, amendments to Useful Life definition and HD engines and in-use vehicle recalls. 

 

6/29/95 

Aerosol coatings regulation 
Adopted regulation to meet Califo rnia Clean Air Act requirements and a 1994 ozone SIP commitment. 

 

3/23/95 

Per iodic smoke inspection program 

Delays start of PSIP from 1995 to 1996. 
12/8/94 

Onboard diagnostics phase II  
Amendments to clarify regulation language, ensure maximum effectiveness, and address manufacturer 
concerns regarding implementation. 

 

12/8/94 

Alternative control plan (ACP) for  consumer products 

A voluntary, market-based VOC emissions cap upon a grouping of consumer products, flexible by 

manufacturer that will  minimize overall costs of emission reduction methods and programs. 

 

9/22/94 

Diesel fuel cer tificati on: new specifi cations for diesel engine certification fuel, amended oxygen 
specifi cation for CNG certification fuel, and amended commercial motor vehicle liquefied petroleum gas 
regulations. 

 

9/22/94 

Utili ty and lawn and garden equipment (UGLE) engines 
Modification to emission test procedures, ECLs, defects warranty, quality-audit testing, and new engine 
compliance testing. 

 

7/28/94 

Evaporative emissions standards and test procedures 

Adopted evaporative emissions standards for medium-duty vehicles. 

 

2/10/94 
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Board Action Hear ing Date 

Off -road recreational vehicles 

Adopted emission control regulations for off-road motorcycles, all -terrain vehicles, go-karts, golf carts, 

and specialty vehicles. 

1/1/94 

Perchloroethylene from dry cleaners 

Adopted measure to control perchloroethylene emissions from dry cleaning operations. 
10/1/93 

Winter time oxygenate program 

Amendments to the control time period for San Luis Obispo County, exemption for small retailers 

bordering Nevada, flexibility  in gasoline delivery time, calibration of ethanol blending equipment, gasoline 

oxygen content test method. 

9/9/93 

Onboard diagnostic phase II  7/9/93 

Urban transit buses 

Amended regulation to tighten state NOx and particulate matter (PM) standards for urban transit buses 

beyond federal standards beginning in 1996. 
6/10/93 

1-year implementation delay in emission standards for  utili ty engines 4/8/93 

Non-ferr ous metal melting 
Adopted Air Toxic Control Measure for emissions of cadmium, arsenic, and nickel from non-ferrous 

metal melting operations. 

 

1/1/93 

Certificati ons requirements for  low emission passenger cars, light-duty trucks & medium duty 

vehicles 
1/14/93 

Airborne toxic control measure for  emissions of toxic metals from non-ferr ous metal melting 12/10/92 

Per iodic self-inspection program 

Implemented state law establishing a periodic smoke self-inspection program for fleets operating heavy-

duty diesel-powered vehicles. 

12/10/92 

Notice of general public interest for  consumer products 11/30/92 

Substitute fuel or  clean fuel incorporated test procedures 11/12/92 

New vehicle testing using CaRFG Phase 2 gasoline 

Approved amendments to require the use of CaRFG Phase 2 gasoline in the certification of exhaust 

emissions in new vehicle testing. 

8/13/92 

Standards and test procedures for  alternative fuel retrofit systems 5/14/92 

Alternative motor  vehicle fuel cer tificati on fuel specification 3/12/92 

Heavy-duty off -road diesel engines 

Adopted the first exhaust emission standards and test procedures for heavy-duty off-road diesel engines 

beginning in 1996. 

 

1/9/92 

Consumer Products - Tier II  
Adopted Tier II of regulations to reduce emissions from consumer products. 

 

1/9/92 

Winter time oxygen content of gasoline 

Adopted regulation requiring the addition of oxygenates to gasoline during winter to satisfy federal Clean 

Air Act mandates for CO non-attainment areas. 
12/1/91 

CaRFG Phase 2 

Adopted CaRFG phase 2 specifi cations including lowering vapor pressure, reducing the sulfur, olefin, 

aromatic, and benzene content, and requiring the year-round addition of oxygenates to achieve reductions 

in ROG, NOx, CO, oxides of sulfur (SOx) and toxics. 

11/1/91 

Low emissions vehicles amendments revising reactivity adjust factor  (RAF) provisions and adopting 
a RAF for  M85 transitional low emission vehicles 

11/14/91 

Onboard diagnostic, phase II  11/12/91 

Onboard diagnostics for  light-duty trucks and light & medium-duty motor  vehicles 9/12/91 

Utili ty and lawn & garden equipment 

Adopted first off-road mobile source controls under the California Clean Air Act regulating utilit y, lawn 
and garden equipment. 

 

12/1/90 

Control for  abrasive blasting 11/8/90 
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Board Action Hear ing Date 

Roadside smoke inspections of heavy-duty vehicles 
Adopted regulations implementing state law requiring a roadside smoke inspection program for heavy-

duty vehicles. 

 

11/8/90 

Consumer Products Tier I  

Adopted Tier I of standards to reduce emissions from consumer products. 

 

10/11/90 

CaRFG Phase I  

Adopted CaRFG Phase I reformulated gasoline regulations to phase-out leaded gasoline, reduce vapor 

pressure, and require deposit control additives. 
9/1/90 

Low-emission vehicle (LEV) and clean fuels 

Adopted the landmark LEV/clean fuel regulations which called for the gradual introduction of cleaner 

cars in California.  The regulations also provided a mechanism to ensure the availability of alternative 

fuels when a certain number of alternative fuel vehicles are sold. 

9/1/90 

Evaporative emissions from vehicles 

Modified test procedure to include high temperatures (up to 105 F) and ensure that evaporative emission 

control systems function properly on hot days. 
8/9/90 

Dioxins from medical waste incinerators 

Adopted Airborne Toxic Control Measure to reduce dioxin emissions from medical waste incinerators. 

 

7/1/90 

CA Clean Air  Act guidance for  permitti ng 

Approved Cali fornia Clean Air Act permitting program guidance for new and modified stationary sources 

in non-attainment areas. 

7/1/90 

Consumer products BAAQM D 6/14/90 

Medium duty vehicle emission standards 

Adopted three new categories of low emission MDVs, required minimum percentages of production, 

and established production credit and trading. 
6/14/90 

Medium-duty vehicles 

Amended test procedures for medium-duty vehicles to require whole-vehicle testing instead of engine 

testing.  This modif ication allowed enforcement of medium-duty vehicle standards through testing and 

recall.  

6/14/90 

Ethylene oxide ster ili zers 
Adopted Airborne Toxic Control Measure to reduce ethylene oxide emissions from sterilizers and aerators. 

5/10/90 

Asbestos in serpentine rock 
Adopted Airborne Toxic Control Measure for asbestos-containing serpentine rock in surfacing 

applications. 
4/1/90 

Certificati on procedure for  aftermarket par ts 2/8/90 

Antiperspirants and deodorants 
Adopted first consumer products regulation, setting standards for antiperspirants and deodorants. 

 

11/1/89 

Residential  woodstoves 

Approved suggested control measure for the control of emissions from residential wood combustion. 
11/1/89 

On-Board Diagnostic Systems II  

Adopted regulations to implement the second phase of on-board diagnostic requirements which alert 

drivers of cars, light-trucks and medium-duty vehicles when the emission control system is not 

functioning properly. 

9/1/89 

Cars and light-duty trucks 
Adopted regulations to reduce ROG and CO emissions from cars and light trucks by 35 percent. 

6/1/89 

Architectural coatings 
Approved a suggested control measure to reduce ROG emissions from architectural coatings. 

5/1/89 

Chrome from cooling towers 
Adopted Airborne Toxic Control Measure to reduce hexavalent chromium emissions from cooling towers. 

3/1/89 
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Board Action Hear ing Date 

Reformulated Diesel Fuel 

Adopted regulations requiring the use of clean diesel fuel with lower sulfur and aromatic hydrocarbons 

beginning in 1993. 
11/1/88 

Vehicle Recall 

Adopted regulations implementing a recall  program which requires auto manufacturers to recall and fix  

vehicles with inadequate emission control systems (Vehicles are identifi ed through in-use testing 

conducted by the ARB). 

9/1/88 

Suggested control measure for  oil  sumps 

Approved a suggested control measure to reduce emissions from sumps used in oil production operations. 
8/1/88 

Chrome platers 

Adopted Airborne Toxic Control Measure to reduce emissions of hexavalent chromium emissions from 

chrome plating and chromic acid anodizing facilit ies. 
2/1/88 

Suggested control measure for  boilers 

Approved suggested control measure to reduce NOx emissions from industrial, institutional, and 

commercial boilers, steam generators and process heaters. 

9/1/87 

Benzene from service stations 

Adopted Airborne Toxic Control Measure to reduce benzene emissions from retail gasoline service 

stations (Also known as Phase II vapor recovery). 
7/1/87 

Agr icultural burning guidelines 
Amended existing guidelines to add provisions addressing wildland vegetation management. 

11/1/86 

Heavy-duty vehicle cer tification 
Amended certification of heavy-duty diesel and gasoline-powered engines and vehicles to align with 

federal standards. 
4/1/86 

Cars and light-duty trucks 
Adopted regulations reducing NOx emissions from passenger cars and light-duty trucks by 40 percent. 

4/1/86 

Sulfur  in diesel fuel 
Removed exemption for small  volume diesel fuel refiners. 

6/1/85 

On-Board Diagnostics I  

Adopted regulations requiring the use of on-board diagnostic systems on gasoline-powered vehicles to 

alert the driver when the emission control system is not functioning properly. 
4/1/85 

Suggested control measure for  wood coatings 

Approved a suggested control measure to reduce emissions from wood furniture and cabinet coating 

operations. 
3/1/85 

Suggested control measure for  resin manufactur ing 

Approved a suggested control measure to reduce ROG emissions from resin manufacturing. 
1/1/85 
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CARB Analyses of Key Mobile Source Regulations & Programs 

Providing Emission Reductions 

 

I. INTRODUCTION  

 

Given the severity of Californiaôs air quality challenges and the need for ongoing 

emission reductions, the Air Resources Board (ARB) has implemented the most stringent 

mobile source emissions control program in the nation.  ARBôs comprehensive program 

relies on four fundamental approaches: 

  

¶ stringent emissions standards that minimize emissions from new vehicles and 

equipment;  

¶ in-use programs that target the existing fleet and require the use of the cleanest 

vehicles and emissions control technologies; 

¶ cleaner fuels that minimize emissions during combustion; and, 

¶ incentive programs that remove older, dirtier vehicles and equipment and pay for 

early adoption of the cleanest available technologies.   

 

This multi-faceted approach has spurred the development of increasingly cleaner 

technologies and fuels and achieved significant emission reductions across all mobile 

source sectors that go far beyond national programs or programs in other states. These 

efforts extend back to the first mobile source regulations adopted in the 1960s, and 

pre-date the federal Clean Air Act Amendments (Act) of 1970, which established the 

basic national framework for controlling air pollution.  In recognition of the pioneering 

nature of ARBôs efforts, the Act provides California unique authority to regulate mobile 

sources more stringently than the federal government by providing a waiver of 

preemption for its new vehicle emission standards under Section 209(b).  This waiver 

provision preserves a pivotal role for California in the control of emissions from new 

motor vehicles, recognizing that California serves as a laboratory for setting motor 

vehicle emission standards.  Since then, the ARB has consistently sought and obtained 

waivers and authorizations for its new motor vehicle regulations.  ARBôs history of 

progressively strengthening standards as technology advances, coupled with the waiver 

process requirements, ensures that Californiaôs regulations remain the most stringent in 

the nation.  A list of regulatory actions ARB has taken since 1985 is provided at the end 

of this analysis to highlight the scope of ARBôs actions to reduce mobile source 

emissions. 

 

Recently, ARB adopted numerous regulations aimed at reducing exposure to diesel 

particulate matter and oxides of nitrogen, from freight transport sources like heavy duty 

diesel trucks, transportation sources like passenger cars and buses, and off-road sources 

like large construction equipment.  Phased implementation of these regulations will 

produce increasing emission reduction benefits from now until 2024 and beyond, as the 

regulated fleets are retrofitted, and as older and dirtier portions of the fleets are replaced 

with newer and cleaner models at an accelerated pace.   
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Further, ARB and the Sacramento Non-attainment Area district staff work closely on 

identifying and distributing incentive funds to accelerate cleanup of engines.  Key 

incentive programs include:  The Carl Moyer Program; the Goods Movement Program; 

the Lower-Emission School Bus Program; and the Air Quality Improvement Program 

(AQIP).  These incentive-based programs work in tandem with regulations to accelerate 

deployment of cleaner technology. 

 

II.  LIGHT -DUTY VEHICLES, EMISSIONS STANDARDS, AND CLEAN 

FUEL  

 

A. Emission Reduction 

 

Figure 1 illustrates the trend in NOx emissions from light-duty vehicles and key 

programs contributing to those reductions.  As a result of these efforts, light-duty vehicle 

emissions in the WNNA have been reduced significantly since 1990 and will continue to 

go down through 2024 due to the benefits of ARBôs longstanding light-duty mobile 

source program.  From today, light-duty vehicle NOx emissions are reduced by about 60 

percent in 2024.  Key light-duty programs include Advanced Clean Cars, On-Board 

Diagnostics, Reformulated Gasoline, Incentive Programs, and the Enhanced Smog Check 

Program.   

 

 
Figure 1:  Key Programs to Reduce Light-Duty NOx Emissions 

 

Since setting the nationôs first motor vehicle exhaust emission standards in 1966 that led 

to the first pollution controls, California has dramatically tightened emission standards 

for light-duty vehicles.  Through ARB regulations, todayôs new cars pollute 99 percent 

less than their predecessors did thirty years ago.  In 1970, ARB required auto 

manufacturers to meet the first standards to control NOx emissions along with 
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hydrocarbon emissions.  The simultaneous control of emissions from motor vehicles and 

fuels led to the use of cleaner-burning reformulated gasoline (RFG) that has removed the 

emissions equivalent of 3.5 million vehicles from Californiaôs roads.  Since ARB first 

adopted it in 1990, the Low Emission Vehicle Program (LEV and LEV II) and Zero-

Emission Vehicle (ZEV) Program have resulted in the production and sales of hundreds 

of thousands of zero-emission vehicles (ZEVs) in California.   

 

B. Advanced Clean Cars   

 

ARBôs groundbreaking Advanced Clean Cars (ACC) program is now providing the next 

generation of emission reductions in California, and ushering in a new zero emission 

passenger transportation system.  The success of these programs is evident:  California is 

the worldôs largest market for Zero Emission Vehicles (ZEVs), with over 21 models 

available today, and a wide variety are now available at lower price points, attracting new 

consumers.  As of January 2015, Californians drive 40 percent of all ZEVs on the road in 

the United States, while the U.S. makes up about half of the world market.  This 

movement towards commercialization of advanced clean cars has occurred due to ARBôs 

ZEV regulation, part of ACC, which affects passenger cars and light-duty trucks.   

 

ARBôs ACC Program, approved in January 2012, is a pioneering approach of a ópackageô 

of regulations that - although separate in construction - are related in terms of the synergy 

developed to address both ambient air quality needs and climate change.  The ACC 

program combines the control of smog, soot causing pollutants and greenhouse gas 

emissions into a single coordinated package of requirements for model years 2015 

through 2025.  The program assures the development of environmentally superior cars 

that will continue to deliver the performance, utility, and safety vehicle owners have 

come to expect.   

 

The ACC program approved by ARB in January 2012 also included amendments 

affecting the current ZEV regulation through the 2017 model year in order to enable 

manufacturers to successfully meet 2018 and subsequent model year requirements.  

These ZEV amendments are intended to achieve commercialization through simplifying 

the regulation and pushing technology to higher volume production in order to achieve 

cost reductions.  The ACC Program benefits will increase over time as new cleaner cars 

enter the fleet displacing older and dirtier vehicles.   

 

C. On Board Diagnostics 

 

California's first OBD regulation required manufacturers to monitor some of the emission 

control components on vehicles starting with the 1988 model year.  In 1989, ARB 

adopted OBD II, which required 1996 and subsequent model year passenger cars, light-

duty trucks, and medium-duty vehicles and engines to be equipped with second 

generation OBD systems.  OBD systems are designed to identify when a vehicleôs 

emission control systems or other emission-related computer-controlled components are 

malfunctioning, causing emissions to be elevated above the vehicle manufacturerôs 

specifications.  ARB subsequently strengthened OBD II requirements and added OBD II 
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specific enforcement requirements for 2004 and subsequent model year passenger cars, 

light-duty trucks, and medium-duty vehicles and engines.   

 

D. Reformulated Gasoline 

 

Since 1996, ARB has been regulating the formulation of gasoline resulting in California 

gasoline being the cleanest in the world.  Californiaôs cleaner-burning gasoline regulation 

is one of the cornerstones of the Stateôs efforts to reduce air pollution and cancer risk.  

Reformulated gasoline is fuel that meets specifications and requirements established by 

ARB.  The specifications reduced motor vehicle toxics by about 40 percent and reactive 

organic gases by about 15 percent.  The results from cleaning up fuel can have an 

immediate impact as soon as it is sold in the State.  Vehicle manufacturers design low-

emission emission vehicle to take full advantage of cleaner-burning gasoline properties. 

 

E. Incentive Programs 

 

There are a number of different incentive programs focusing on light-duty vehicles that 

produce extra emission reductions beyond traditional regulations.  The incentive 

programs work in two ways, encouraging the retirement of dirty older cars and 

encouraging the purchase of a cleaner vehicle.   

 

Voluntary accelerated vehicle retirement or ñcar scrapò programs provide monetary 

incentives to vehicle owners to retire older, more polluting vehicles.  The purpose of 

these programs is to reduce fleet emissions by accelerating the turnover of the existing 

fleet and subsequent replacement with newer, cleaner vehicles.  Both State and local 

vehicle retirement programs are available. 

 

Californiaôs voluntary vehicle retirement program is administered by the Bureau of 

Automotive Repair (BAR) and provides $1,000 per vehicle and $1,500 for low-income 

consumers for unwanted vehicles that have either failed or passed their last Smog Check 

Test and that meet certain eligibility guidelines.  This program is referred to as the 

Consumer Assistance Program.   

 

The Enhanced Fleet Modernization Program (EFMP) was approved by the AB 118 

legislation to augment the Stateôs existing vehicle retirement program.  Approximately 

$30 million is available annually through 2015 to fund the EFMP via a $1 increase in 

vehicle registration fees.  ARB developed the program in consultation with BAR.  The 

program is jointly administered by both BAR for vehicle retirement, and local air districts 

for vehicle replacement. 

 

Other programs, in addition to vehicle retirement programs, help to clean up the 

light-duty fleet.  The AQIP, established by AB 118, is an ARB voluntary incentive 

program to fund clean vehicle and equipment projects.  The Clean Vehicle Rebate Project 

(CVRP) is one of the current projects under AQIP.  CVRP, started in 2009, is designed to 

accelerate widespread commercialization of zero-emission vehicles and plug-in hybrid 

electric vehicles by providing consumer rebates up to $2,500 to partially offset the higher 
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cost of these advanced technologies.  The CVRP is administered statewide by the 

California Center for Sustainable Energy.  In Fiscal Years 2009-2012, $26.1 million, 

including $2 million provided by the California Energy Commission, funded 

approximately 8,000 rebates.  In June 2012, the ARB allocated up to $15-21 million to 

the CVRP as outlined in the AQIP FY2012-2013 Funding Plan. 

 

III.  HEAVY -DUTY TRUCKS, EMISSION STANDARDS, AND CLEAN FUEL  

 

A. Emission Reduction 

 

Figure 2 illustrates the trend in NOx emissions from heavy-duty vehicles and key 

programs contributing to those reductions.  As a result of these efforts, heavy-duty 

vehicle emissions in the Sacramento Metropolitan Non-attainment Area have been 

reduced significantly since 1990 and will continue to go down through 2024 due to the 

benefits of ARBôs longstanding heavy-duty mobile source program.  From today, heavy-

duty NOx emissions are reduced by about 50 percent in 2024.  Key programs include 

Heavy-Duty Engine Standards, Clean Diesel Fuel, Truck and Bus Regulation and 

Incentive Programs.   

 
Figure 2:  Key Programs to Reduce Heavy-Duty Emissions 

 

 

B. Heavy-Duty Engine Standards 

 

Since 1990, heavy-duty engine NOx emission standards have become dramatically more 

stringent, dropping from 6 grams per brake horsepower-hour (g/bhp-hr) in 1990 down to 

the current 0.2 g/bhp-hr standard, which took effect in 2010.  In addition to mandatory 

NOx standards, there have been several generations of optional lower NOx standards put 

in place over the past 15 years.  Most recently in 2015, engine manufacturers can certify 
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to three optional NOx emission standards of 0.1 g/bhp-hr, 0.05 g/bhp-hr, and 0.02 g/bhp-

hr (i.e., 50 percent, 75 percent, and 90 percent lower than the current mandatory standard 

of 0.2 g/bhp-hr). The optional standards allow local air districts and ARB to 

preferentially provide incentive funding to buyers of cleaner trucks, to encourage the 

development of cleaner engines. 

 

C. Clean Diesel Fuel 

 

Since 1993, ARB has required that diesel fuel have a limit on the aromatic hydrocarbon 

content and sulfur content of the fuel.  Diesel powered vehicles account for a 

disproportionate amount of the diesel particulate matter which is considered a toxic air 

contaminant.  In 2006, ARB required a low-sulfur diesel fuel to be used not only by on-

road diesel vehicles but also for off-road engines.  The diesel fuel regulation allows 

alternative diesel formulations as long as emission reductions are equivalent to the ARB 

formulation. 

 

D. Cleaner In-Use Heavy-Duty Trucks (Truck and Bus Regulation) 

 

The Truck and Bus Regulation was first adopted in December 2008.  This rule represents 

a multi-year effort to turn over the legacy fleet of engines and replace them with the 

cleanest technology available. In December 2010, ARB revised specific provisions of the 

in-use heavy-duty truck rule, in recognition of the deep economic effects of the recession 

on businesses and the corresponding decline in emissions.   

 

Starting in 2012, the Truck and Bus Regulation phases in requirements applicable to an 

increasingly larger percentage of the truck and bus fleet over time, so that by 2023 nearly 

all older vehicles would need to be upgraded to have exhaust emissions meeting 2010 

model year engine emissions levels.  The regulation applies to nearly all diesel-fueled 

trucks and buses with a gross vehicle weight rating (GVWR) greater than 14,000 pounds 

that are privately or federally owned, including on-road and off-road agricultural yard 

goats, and privately and publicly owned school buses.  Moreover, the regulation applies 

to any person, business, school district, or federal government agency that owns, 

operates, leases or rents affected vehicles.  The regulation also establishes requirements 

for any in-state or out-of-state motor carrier, California-based broker, or any California 

resident who directs or dispatches vehicles subject to the regulation.  Finally, California 

sellers of a vehicle subject to the regulation would have to disclose the regulationôs 

potential applicability to buyers of the vehicles.  Approximately 170,000 businesses in 

nearly all industry sectors in California, and almost a million vehicles that operate on 

California roads each year are affected.  Some common industry sectors that operate 

vehicles subject to the regulation include: for-hire transportation, construction, 

manufacturing, retail and wholesale trade, vehicle leasing and rental, bus lines, and 

agriculture. 

 

ARB compliance assistance and outreach activities that are key in support of the Truck 

and Bus Regulation include: 
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¶ The Truck Regulations Upload and Compliance Reporting System, an online 

reporting tool developed and maintained by ARB staff;  

¶ The Truck and Bus regulationôs fleet calculator, a tool designed to assist fleet 
owners in evaluating various compliance strategies; 

¶ Targeted training sessions all over the State; and 

¶ Out-of-state training sessions conducted by a contractor. 

 

ARB staff also develops regulatory assistance tools, conducts and coordinates 

compliance assistance and outreach activities, administers incentive programs, and 

actively enforces the entire suite of regulations.  Accordingly, ARBôs approach to 

ensuring compliance is based on a comprehensive outreach and education effort.   

 

E. Incentive Programs  

 

There are a number of different incentive programs focusing on heavy-duty vehicles that 

produce extra emission reductions beyond traditional regulations.  The incentive 

programs encourage the purchase of a cleaner truck. 

 

Several State and local incentive funding pools have been used historically -- and remain 

available -- to fund the accelerated turnover of on-road heavy-duty vehicles.  Since 1998, 

the Carl Moyer Program (Moyer Program) has provided funding for replacement, new 

purchase, repower and retrofit of trucks.  Beginning in 2008, the Goods Movement 

Emission Reduction Program funded by Proposition 1B has funded cleaner trucks for the 

regionôs transportation corridors; the final increment of funds will implement projects in 

through 2018.   

 

The Air Quality Improvement Program has funded the Hybrid and Zero-Emission Truck 

and Bus Voucher Incentive Project (HVIP) since 2010, and continued Northern Sierra 

Air Quality Management District participation is expected.  ARB has also administered a 

Truck Loan Assistance Program since 2009.   

 

IV.  OFF-ROAD SOURCES, EMISSION STANDARDS, AND CLEAN FUEL 

 

A. Emission Reduction 

 

Off-road sources encompass equipment powered by an engine that does not operate on 

the road.  Sources vary from ships to lawn and garden equipment and for example, 

include sources like locomotives, aircraft, tractors, harbor craft, off-road recreational 

vehicles, construction equipment, forklifts, and cargo handling equipment.   

 

Figure 3 illustrates the trend in NOx emissions from off-road equipment and key 

programs contributing to those reductions.  As a result of these efforts, off-road emissions 

in the WNNA have been reduced significantly since 1990 and will continue to go down 

through 2024 due to the benefits of ARBôs and U.S. EPA longstanding programs.  From 

today, off-road NOx emissions are reduced by about 25 percent in 2024.  Key programs 
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include Off-Road Engine Standards, Locomotive Engine Standards, Clean Diesel Fuel, 

Cleaner In-Use Off-Road Regulation and In-Use LSI Fleet Regulation.   

 

 

Figure 3:  Key Programs to Reduce Off-Road Emissions 

 

B. Off -Road Engine Standards 

 

The Clean Air Act preempts states, including California, from adopting requirements for 

new off-road engines less than 175 HP used in farm or construction equipment.  

California may adopt emission standards for in-use off-road engines pursuant to Section 

209(e)(2), but must receive authorization from U.S. EPA before it may enforce the 

adopted standards. 

 

The Board first approved regulations to control exhaust emissions from small off-road 

engines (SORE) such as lawn and garden equipment in December 1990 with amendments 

in 1998 and 2003.  These regulations were implemented through three tiers of 

progressively more stringent exhaust emission standards that were phased in between 

1995 and 2008.   

 

Manufacturers of forklift engines are subject to new engine standards for both diesel and 

Large Spark Ignition (LSI) engines.  Off-road diesel engines were first subject to engine 

standards and durability requirements in 1996 while the most recent Tier 4 Final emission 

standards were phased in starting in 2013.  Tier 4 emission standards are based on the use 

of advanced after-treatment technologies such as diesel particulate filters and selective 

catalytic reduction.  LSI engines have been subject to new engine standards that include 

both criteria pollutant and durability requirements since 2001 with the cleanest 

requirements phased-in starting in 2010.   
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C. Locomotive Engine Standards 

 

The Clean Air Act and the U.S. EPA national locomotive regulations expressly preempt 

states and local governments from adopting or enforcing ñany standard or other 

requirement relating to the control of emissions from new locomotives and new engines 

used in locomotivesò (U.S. EPA interpreted new engines in locomotives to mean 

remanufactured engines, as well).  U.S. EPA has approved two sets of national 

locomotive emission regulations (1998 and 2008).  In 1998, U.S. EPA approved the 

initial set of national locomotive emission regulations.  These regulations primarily 

emphasized NOx reductions through Tier 0, 1, and 2 emission standards.  Tier 2 NOx 

emission standards reduced older uncontrolled locomotive NOx emissions by up to 60 

percent, from 13.2 to 5.5 g/bhphr.   

 

In 2008, U.S. EPA approved a second set of national locomotive regulations.  Older 

locomotives upon remanufacture are required to meet more stringent particulate matter 

(PM) emission standards which are about 50 percent cleaner than Tier 0-2 PM emission 

standards.  U.S. EPA refers to the PM locomotive remanufacture emission standards as 

Tier 0+, Tier 1+, and Tier 2+.  The new Tier 3 PM emission standard (0.1 g/bhphr), for 

model years 2012-2014, is the same as the Tier 2+ remanufacture PM emission standard.   

The 2008 regulations also included new Tier 4 (2015 and later model years) locomotive 

NOx and PM emission standards.  The U.S. EPA Tier 4 NOx and PM emission standards 

further reduced emissions by approximately 95 percent from uncontrolled levels.   

 

D. Clean Diesel Fuel 

 

Since 1993, ARB has required that diesel fuel have a limit on the aromatic hydrocarbon 

content and sulfur content of the fuel.  Diesel powered vehicles account for a 

disproportionate amount of the diesel particulate matter which is considered a toxic air 

contaminant.  In 2006, ARB required a low-sulfur diesel fuel to be used not only by on-

road diesel vehicles but also for off-road engines.  The diesel fuel regulation allows 

alternative diesel formulations as long as emission reductions are equivalent to the ARB 

formulation. 

 

E. Cleaner In-Use Off-Road Equipment (Off-Road Regulation) 

 

The Off-Road Regulation which was first approved in 2007 and subsequently amended in 

2010 in light of the impacts of the economic recession.  These off-road vehicles are used 

in construction, manufacturing, the rental industry, road maintenance, airport ground 

support and landscaping.  In December 2011, the Off-Road Regulation was modified to 

include on-road trucks with two diesel engines. 

 

The Off-Road Regulation will significantly reduce emissions of diesel PM and NOx from 

the over 150,000 in-use off-road diesel vehicles that operate in California.  The regulation 

affects dozens of vehicle types used in thousands of fleets by requiring owners to 

modernize their fleets by replacing older engines or vehicles with newer, cleaner models, 

retiring older vehicles or using them less often, or by applying retrofit exhaust controls.  
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The Off-Road Regulation imposes idling limits on off-road diesel vehicles, requires a 

written idling policy, and requires a disclosure when selling vehicles.  The regulation also 

requires that all vehicles be reported to ARB and labeled, restricts the addition of older 

vehicles into fleets, and requires fleets to reduce their emissions by retiring, replacing, or 

repowering older engines, or installing verified exhaust retrofits.  The requirements and 

compliance dates of the Off-Road Regulation vary by fleet size. 

 

Fleets will be subject to increasingly stringent restrictions on adding older vehicles.  The 

regulation also sets performance requirements.  While the regulation has many specific 

provisions, in general by each compliance deadline, a fleet must demonstrate that it has 

either met the fleet average target for that year, or has completed the Best Available 

Control Technology requirements.  The performance requirements of the Off-Road 

Regulation are phased in from January 1, 2014 through January 1, 2019.   

Compliance assistance and outreach activities in support of the Off-Road Regulation 

include: 

 

¶ The Diesel Off-road On-line Reporting System, an online reporting tool 

developed and maintained by ARB staff. 

¶ The Diesel Hotline (866-6DIESEL), which provides the regulated public with 

questions about the regulations and access to ARB staff.  Staff is able to respond 

to questions in English, Spanish and Punjabi. 

¶ The Off-road Listserv, providing equipment owners and dealerships with timely 

announcement of regulatory changes, regulatory assistance documents, and 

reminders for deadlines. 

 

F. LSI In -Use Fleet Regulation 

 

Forklift fleets can be subject to either the LSI fleet regulation, if fueled by gasoline or 

propane, or the off-road diesel fleet regulation.  Both regulations require fleets to retire, 

repower, or replace higher-emitting equipment in order to maintain fleet average 

standards.  The LSI fleet regulation was originally adopted in 2007 with requirements 

beginning in 2009.  While the LSI fleet regulation applies to forklifts, tow tractors, 

sweeper/scrubbers, and airport ground support equipment, it maintains a separate fleet 

average requirement specifically for forklifts.  The LSI fleet regulation requires fleets 

with four or more LSI forklifts to meet fleet average emission standards.   
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Reasonably Available Control Measures Assessment for Mobile Sources  

and Consumer Products 

 

1. Overview 

 

To fulfill the Clean Air Act (the Act) control measure requirements for ozone non-

attainment areas, an assessment of control measures in the State Implementation Plan 

(SIP) must be performed.  For ozone non-attainment areas, the control measures must be 

shown to be Reasonable Available Control Measures (RACM).  ARB is responsible for 

measures to reduce emissions from mobile sources needed to attain the national ambient 

air quality standards (standards).  This chapter will discuss how Californiaôs mobile 

source measures meet RACM. 

 

Given the severity of Californiaôs air quality challenges, ARB has implemented the most 

stringent mobile source emissions control program in the nation.  ARBôs comprehensive 

strategy to reduce emissions from mobile sources includes stringent emissions standards 

for new vehicles, in-use programs to reduce emissions from existing vehicle and 

equipment fleets, cleaner fuels that minimize emissions, and incentive programs to 

accelerate the penetration of the cleanest vehicles beyond that achieved by regulations 

alone.  Taken together, Californiaôs mobile program meets RACM requirements in the 

context of ozone non-attainment. 

 

2. RACM Requirements 

 

Subpart 1, section 172(c)(1) of the Act requires SIPs to provide for the implementation of 

RACM as expeditiously as practicable.  U.S. EPA has interpreted RACM to be those 

emission control measures that are technologically and economically feasible and when 

considered in aggregate, would advance the attainment date by at least one year. 

 

ARB developed its State SIP Strategy through a multi-step measure development process, 

including extensive public consultation, to develop and evaluate potential strategies for 

mobile source categories under ARBôs regulatory authority that could contribute to 

expeditious attainment of the standard.  First, ARB developed a series of technology 

assessments for heavy-duty mobile source applications and the fuels necessary to power 

them29 along with ongoing review of advanced vehicle technologies for the light-duty 

sector in collaboration with U.S. EPA and the National Highway Traffic Safety 

Administration.  ARB staff then used a scenario planning tool to examine the magnitude 

of technology penetration necessary, as well as how quickly technologies need to be 

introduced to meet attainment of the standard.  

                                                           
29 Technology and Fuel assessments http://www.arb.ca.gov/msprog/tech/tech.htm  

http://www.arb.ca.gov/msprog/tech/tech.htm
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ARB staff released a discussion draft Mobile Source Strategy30 for public comment in 

October 2015.  This strategy specifically outlined a coordinated suite of proposed actions 

to not only meet federal air quality standards, but also achieve greenhouse gas emission 

reduction targets, reduce petroleum consumption, and decrease health risk from 

transportation emissions over the next 15 years.  ARB staff held a public workshop on 

October 16, 2015 in Sacramento, and on October 22, 2015, ARB held a public Board 

meeting to update the Board and solicit public comment on the Mobile Source Strategy in 

Diamond Bar. 

 

Staff continued to work with stakeholders to refine the measure concepts for 

incorporation into related planning efforts including the 75 ppb 8-hour ozone SIPs.  On 

May 16, 2016, ARB released an updated Mobile Source Strategy and on May 17, 2016 

ARB released the proposed State SIP strategy for a 45-day public comment period. 

The current mobile source program and proposed measures included in the State SIP 

Strategy provide attainment of the ozone standard as expeditiously as practicable and 

meet RFP requirements. 

 

3. Waiver Approvals 

 

While the Act preempts most states from adopting emission standards and other 

emission-related requirements for new motor vehicles and engines, it allows California to 

seek a waiver or authorization from the federal preemption to enact emission standards 

and other emission-related requirements for new motor vehicles and engines, and new 

and in-use off-road vehicles and engines, that are at least as protective as applicable 

federal standards, except for locomotives and engines used in farm and construction 

equipment which are less than 175 horsepower (hp). 

 

Over the years, California has received waivers and authorizations for over 100 

regulations.  The most recent California standards and regulations that have received 

waivers and authorizations are Advanced Clean Cars (including ZEV and LEV III) for 

Light-Duty vehicles, and On-Board Diagnostics, Heavy-Duty Idling, Malfunction and 

Diagnostics System, In-Use Off-Road Diesel Fleets, Large Spark Ignition Fleet, Mobile 

Cargo Handling Equipment for Heavy-Duty engines.  Other Authorizations include 

Off-Highway Recreational Vehicles and the Portable Equipment Registration Program. 

 

Finally, ARB obtained an authorization from U.S. EPA to enforce adopted emission 

standards for off-road engines used in yard trucks and two-engine sweepers.  ARB 

adopted the off-road emission standards as part of its ñRegulation to Reduce Emissions of 

Diesel Particulate Matter, Oxides of Nitrogen and Other Criteria Pollutants from In-Use 

Heavy-Duty Diesel-Fueled Vehicles,ò (Truck and Bus Regulation).  The bulk of the 

regulation applies to in-use heavy-duty diesel on-road motor vehicles with a gross vehicle 

weight rating in excess of 14,000 pounds, which are not subject to preemption under 

section 209(a) of the Act and do not require a waiver under section 209(b). 

  

                                                           
30 2016 Mobile Source Strategy http://www.arb.ca.gov/planning/sip/2016sip/2016mobsrc.htm  

http://www.arb.ca.gov/planning/sip/2016sip/2016mobsrc.htm
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4. Light - and Medium-Duty Vehicles 

 

Light- and medium-duty vehicles are currently regulated under Californiaôs Advanced 

Clean Cars program including the Low-Emission Vehicle III (LEV III) and Zero-

Emission Vehicle (ZEV) programs.  Other California programs such as the 2012 

Governor Brown Executive Order to put 1.5 million zero-emission vehicles on the road 

by 2025, and Californiaôs Reformulated Gasoline program (CaRFG) will produce 

substantial and cost-effective emission reductions from gasoline-powered vehicles. 

ARB is also active in implementing programs for owners of older dirtier vehicles to retire 

them early in favor of clean vehicles.  The Air Quality Improvement Program (AQIP) is a 

voluntary incentive program to fund clean vehicles.  The Clean Vehicle Rebate Project, a 

project under AQIP, provides monetary incentives for the purchase of zero-emission and 

plug-in hybrid electric vehicles.  The ñcar scrapò programs, like the Enhanced Fleet 

Modernization Program, and Clean Vehicle Rebate Project provide monetary incentives 

to replace old vehicles with zero-emission vehicles. 

 

Taken together, Californiaôs emission standards, fuel specifications, and incentive 

programs for on-road, light-, and medium-duty vehicles represent all measures that are 

technologically and economically feasible within California. 

 

5. Heavy-Duty Vehicles 

 

Californiaôs heavy-duty vehicle emissions control program includes requirements for 

increasingly tighter new engine standards and address vehicle idling, certification 

procedures, on-board diagnostics, emissions control device verification, and in-use 

vehicles.  This program is designed to achieve an on-road heavy-duty diesel fleet with 

2010 engines emitting 98 percent less NOx and PM2.5 than trucks sold in 1986. 

 

Most recently in the ongoing efforts to go beyond federal standards and achieve further 

reductions, ARB adopted the Optional Reduced Emissions Standards for Heavy-Duty 

Engines regulation in 2014 that establishes the new generation of optional NOx emission 

standards for heavy-duty engines. 

 

The recent in-use control measures include On-Road Heavy-Duty Diesel Vehicle 

(In-Use) Regulation, Drayage (Port or Rail Yard) Regulation, Public Agency and Utilities 

Regulation, Solid Waste Collection Vehicle Regulation, Heavy-Duty (Tractor-Trailer) 

Greenhouse Gas Regulation, ATCM to Limit Diesel-Fueled Commercial Motor Vehicle 

Idling, Heavy-Duty Diesel Vehicle Inspection Program, Periodic Smoke Inspection 

Program, Fleet Rule for Transit Agencies, Lower-Emission School Bus Program, and 

Heavy-Duty Truck Idling Requirements.  In addition, ARBôs significant investment in 

incentive programs provides an additional mechanism to achieve maximum emission 

reductions from this source sector. 
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Taken together, Californiaôs emission standards, fuel specifications, and incentive 

programs for heavy-duty vehicles represent all measures that are technologically and 

economically feasible within California. 

 

6. Off -Road Vehicles and Engines 

 

California regulations for off-road equipment include not only increasingly stringent 

standards for new off-road diesel engines, but also in-use requirements and idling 

restrictions. 

The Off-Road Regulation is an extensive program designed to accelerate the penetration 

of the cleanest equipment into Californiaôs fleets, and impose idling limits on off-road 

diesel vehicles.  The program goes beyond emission standards for new engines through 

comprehensive in-use requirements for legacy fleets. 

 

Engines and equipment used in agricultural processes are unique to each process and are 

often re-designed and tailored to their particular use.  Fleet turnover to cleaner engines is 

the focus for these engines. 

 

Taken together, Californiaôs comprehensive suite of emission standards, fuel 

specifications, and incentive programs for off-road vehicles and engines represent all 

measures that are technologically and economically feasible within California and when 

considered in aggregate, would advance the attainment date by at least one year. 

 

7. Other Sources and Fuels 

 

The emission limits established for other mobile source categories, coupled with 

U.S. EPA waivers and authorization of preemption establish that Californiaôs programs 

for motorcycles, recreational boats, off-road recreational vehicles, cargo handling 

equipment, and commercial harbor craft sources meet the requirements for RACM and 

BACM. 

 

Cleaner burning fuels also play an important role in reducing emissions from motor 

vehicles and engines as ARB has adopted a number of more stringent standards for fuels 

sold in California, including the Reformulated Gasoline program, low sulfur diesel 

requirements, and the Low Carbon Fuel Standard.  These fuel standards, in combination 

with engine technology requirements, ensure that Californiaôs transportation system 

achieves the most effective emission reductions possible. 

 

Taken together, Californiaôs emission standards, fuel specifications, and incentive 

programs for other mobile sources and fuels represent all measures that are 

technologically and economically feasible within California. 
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8. Mobile Source Summary 

 

Californiaôs long history of comprehensive and innovative emissions control has resulted 

in the most stringent mobile source control program in the nation.  U.S. EPA has 

previously acknowledged the strength of the program in their approval of ARBôs 

regulations and through the waiver process.  In its 2011 approval of the San Joaquin 

Valleyôs 8-hour ozone plan, which included the Stateôs current program and new measure 

commitments, U.S. EPA found that there were no further reasonably available control 

measures that would advance attainment of the standard in the San Joaquin Valley. 

 

In addition, U.S. EPA has provided past determinations that ARBôs mobile source control 

programs meet Best Available Control Measure (BACM) requirements, which are more 

stringent than RACM, as part of their 2004 approval of the San Joaquin Valleyôs 2003 

PM10 Plan: 

 

ñWe believe that the Stateôs control programs constitute BACM at this time for the 

mobile source and fuels categories, since the Stateôs measures reflect the most stringent 

emission control programs currently available, taking into account economic and 

technological feasibility.ò 

 

Since then, ARB has continued to substantially enhance and accelerate reductions from 

our mobile source control programs through the implementation of more stringent engine 

emissions standards, in-use requirements, incentive funding, and other policies and 

initiatives as described in the preceding sections. 

 

ARB finds that with the current mobile source control program, there are no additional 

reasonable available control measures that would advance attainment of the 75 ppb 

8-hour ozone standard in the Eastern Kern Air Pollution Control District.  There are no 

reasonable regulatory control measures excluded from use in this plan; therefore, there 

are no emissions reductions associated with unused regulatory control measures.  As a 

result, Californiaôs mobile source control programs fully meet the requirements for 

RACM. 

 

9. Consumer Products 

 

Consumer products are defined as chemically formulated products used by household and 

institutional consumers.  For more than twenty five years, ARB has taken actions 

pertaining to the regulation of consumer products.  Three regulations have set VOC limits 

for 129 consumer product categories.  These regulations, referred to as the Consumer 

Product Program, have been amended frequently, and progressively stringent VOC limits 

and reactivity limits have been established.  These are:  Regulation for Reducing VOC 

Emissions from Antiperspirants and Deodorants; Regulation for Reducing Emissions 

from Consumer Products; and Regulation for Reducing the Ozone Formed from Aerosol 

Coating Product Emissions, and the Tables of Maximum Incremental Reactivity Values.  
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Additionally, a voluntary regulation, the Alternative Control Plan has been adopted to 

provide compliance flexibility to companies.  The programôs most recent rulemaking 

occurred in 2013. 

 

U.S. EPA also regulates consumer products.  U.S. EPAôs consumer products regulation 

was promulgated in 1998, however, federal consumer products VOC limits have not been 

revised since their adoption.  U.S. EPA also promulgated reactivity limits for aerosol 

coatings.  As with the general consumer products, Californiaôs requirements for aerosol 

coatings are more stringent than the U.S. EPAôs requirements.  Other jurisdictions, such 

as the Ozone Transport Commission states, have established VOC limits for consumer 

products which are modeled after the California program.  However, the VOC limits 

typically lag those applicable in California. 

 

In summary, Californiaôs Consumer Products Program, with the most stringent VOC 

requirements applicable to consumer products, meets RACM. 
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1. INTRODUCTION 
The purpose of this document is to present the findings of the model attainment demonstration 

for the 0.075 ppm (or 75 ppb) 8-hour ozone standard in the Western Nevada county 8-hour 

ozone Non-attainment Area (WNNA), which forms the scientific basis for the WNNA 2018 8-

hour ozone SIP.  The 75 ppb standard was promulgated by the U.S. EPA in 2008 and became 

effective in 2010.  Currently, the WNNA is designated as a moderate ozone non-attainment area 

for this standard and is mandated to show attainment by 2017.  However, since the WNNA 

exceeded the 75 ppb ozone standard in 2017, the region will almost certainly be reclassified as 

serious non-attainment, which will extend the attainment deadline until 2020.  As a result, the 

focus of this model attainment demonstration will be on the 2020 future year. 

 

Findings from the model attainment demonstration are summarized for the Grass Valley design 

site monitor located within the non-attainment area.  The general approach utilized in the 

attainment demonstration is described in Section 2, while the remaining sections discuss the 

meteorological modeling (Section 3), the emissions inventory (Section 4), and the 

photochemical modeling and results (Section 5).  A more detailed description of the modeling 

and development of the model-ready emissions inventory is presented in the Photochemical 

Modeling Protocol and Modeling Emissions Inventory Appendices. 

 

2. APPROACH 
¢Ƙƛǎ ǎŜŎǘƛƻƴ ŘŜǎŎǊƛōŜǎ ǘƘŜ !ƛǊ wŜǎƻǳǊŎŜǎ .ƻŀǊŘΩǎ ό!w.Ωǎύ ǇǊƻŎŜŘǳǊŜǎΣ ōŀǎŜŘ ƻƴ U.S. EPA 

guidance31, for projecting ozone Design Values (DVs) to the future using model output and a 

Relative Response Factor (RRF) approach in order to show future year attainment of the 0.075 

ppm 8-hour ozone standard. 

 

2.1. METHODOLOGY 
The U.S. EPA modeling guidance1 outlines the approach for utilizing models to predict future 

attainment of the 0.075 ppm 8-hour ozone standard.  Consistent with the previous modeling 

guidance32, which was utilized in past 8-ƘƻǳǊ ƻȊƻƴŜ {Ltǎ ƛƴ /ŀƭƛŦƻǊƴƛŀΩǎ /ŜƴǘǊŀƭ ±ŀƭƭŜȅΣ the 2009 

Sacramento SIP33 and the 2007 San Joaquin Valley (SJV) SIP34 for the 0.08 ppm 8-hour ozone 

standard, the current guidance recommends utilizing modeling in a relative sense.  A brief 

                                                           
31 U.S.  EPA, 2014, Draft Modeling Guidance for Demonstrating Attainment of Air Quality Goals 
for Ozone, PM2.5 and Regional Haze, available at 
https://www.epa.gov/ttn/scram/guidance/guide/Draft_O3-PM-RH_Modeling_Guidance-
2014.pdf 
32 U.S.  EPA, 2007.  Guidance on the Use of Models and Other Analyses for Demonstrating 
Attainment of Air Quality Goals for Ozone, PM2.5, and Regional Haze.  EPA-454/B07-002, 2007, 
available at https://www.epa.gov/ttn/scram/guidance/guide/final-03-pm-rh-guidance.pdf 
33 2009 Sacramento Regional 8-Hour Ozone Attainment and Reasonable Further Progress Plan, 
available at 
http://www.airquality.org/ProgramCoordination/Documents/4)%202013%20SIP%20Revision%2
0Report%201997%20Std.pdf 
34 2007 Plan for the 1997 8-Hour Ozone Standard available at 
http://www.valleyair.org/Air_Quality_Plans/AQ_Final_Adopted_Ozone2007.htm 

https://www.epa.gov/ttn/scram/guidance/guide/Draft_O3-PM-RH_Modeling_Guidance-2014.pdf
https://www.epa.gov/ttn/scram/guidance/guide/Draft_O3-PM-RH_Modeling_Guidance-2014.pdf
https://www.epa.gov/ttn/scram/guidance/guide/final-03-pm-rh-guidance.pdf
http://www.airquality.org/ProgramCoordination/Documents/4)%202013%20SIP%20Revision%20Report%201997%20Std.pdf
http://www.airquality.org/ProgramCoordination/Documents/4)%202013%20SIP%20Revision%20Report%201997%20Std.pdf
http://www.valleyair.org/Air_Quality_Plans/AQ_Final_Adopted_Ozone2007.htm
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summary of how models are applied in the attainment demonstration, as prescribed by U.S. EPA 

modeling guidance35, is provided below.  A more detailed description of the methodology 

provided below and in subsequent sections is available in the Photochemical Modeling Protocol 

Appendix.   

 

2.2. MODELING PERIOD 
The Western Nevada County 8-hour ozone Non-attainment Area (WNNA), a region of highly 

complex terrain that extends from the foothills of the Sierra Nevada mountain range to the west 

and into the Tahoe National Forest to the east, is located downwind of the Sacramento and Bay 

Area emission source regions.  The transported pollutants from these upwind source regions 

contribute to the exceedances of the federal ozone NAAQS in this region.   

Attainment of the 8-hour ozone 75 ppb NAAQS at a monitor is determined based on the design 

value (DV), which is the three-year average of the observed annual 4th highest 8-hour ozone 

mixing ratio at a site.  The trend in the WNb!Ωǎ у-hour ozone design values36 exhibited a steady 

decline from 96 ppb in 2000 to 77 ppb in 2013.  However, in recent years, 5±Ωǎ ƘŀǾŜ ǎƘƻǿƴ ŀn 

ǳǇǿŀǊŘ ǘǊŜƴŘ ǿƛǘƘ 5±Ωǎ ƛƴŎǊŜŀǎƛƴƎ Ŧrom 77 ppb in 2013 to 81 ppb in 2015, 84 ppb in 2016, and 

87 ppb in 201737 (Figure 1).  Preliminary data for 2018 suggest that the increasing trend may be 

leveling off. 

The variability in the WNNA DV may be attributed to various factors that govern ozone levels in 

this region, including complex terrain, meteorological conditions that facilitate the transport of 

ozone and its precursors from upwind source regions, and local emissions from anthropogenic 

and naturally occurring reactive biogenic ROG sources.  In addition, the formation of ozone and 

the associated chemistry along the transport pathways and the prevailing ozone chemistry 

regimes both locally and in the upwind source regions play an important role in determining 

ozone levels in the region.  Further details on the regional topography, flow patterns and 

conceptual model for ozone formation in the WNNA region can be found in the Modeling 

Protocol Appendix.   

                                                           
35 U.S.  EPA, 2014, Draft Modeling Guidance for Demonstrating Attainment of Air Quality Goals 
for Ozone, PM2.5 and Regional Haze, available at 
https://www.epa.gov/ttn/scram/guidance/guide/Draft_O3-PM-RH_Modeling_Guidance-
2014.pdf 
36 ARB's Ambient Air Quality Data Summaries database available at 
https://www.arb.ca.gov/adam/trends/trends1.php 
37 Data for 2017 are preliminary and subject to further review available from 
https://www.arb.ca.gov/aqmis2/ozone_annual.php 

https://www.epa.gov/ttn/scram/guidance/guide/Draft_O3-PM-RH_Modeling_Guidance-2014.pdf
https://www.epa.gov/ttn/scram/guidance/guide/Draft_O3-PM-RH_Modeling_Guidance-2014.pdf
https://www.arb.ca.gov/adam/trends/trends1.php
https://www.arb.ca.gov/aqmis2/ozone_annual.php
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Figure 1. Trend in the Grass Valley (Grass Valley-Litton Building monitor) 8-hour 

ozone design value (DV) and the three-year average of the DV utilized in the 

model attainment demonstration. 

 

The year 2012 was selected for the baseline modeling, while 2013 was selected as the baseline 

year for DV calculation in the model attainment test.  The selection of 2012 as the baseline 

modeling year was based on an ŀƴŀƭȅǎƛǎ ƻŦ Ƙƻǿ ŎƻƴŘǳŎƛǾŜ ǘƘŜ ǊŜŎŜƴǘ ȅŜŀǊǎΩ ƳŜǘŜƻǊƻƭƻƎȅ ǿŜǊŜ 

towards ozone formation, as well as the availability of the most detailed emissions inventory.  

Considering the recent upward trend in the WNNA DVs from 2013 onwards (described earlier in 

this section), 2013 was chosen as the baseline year for DV calculation as opposed to 2012, in 

order to better account for the recent shift in the DV trend (discussed further in Section 5.3).   

The moderate non-attainment designation for the WNNA requires that attainment of the 2008 

8-hour ozone standard be demonstrated by 2017.  However, given that the WNNA exceeded the 

8-hour ozone standard in 2017, the non-attainment area will likely be reclassified as serious 

non-attainment, with an attainment date of 2020.  Therefore, 2020 was chosen as the primary 

future year modeled in this attainment demonstration. 

 

The revised U.S. EPA modeling guidance3 requires that the 8-hour ozone model attainment 

demonstration utilize the top ten modeled days when projecting design values to the future.  

Recent ozone SIP modeling applications in California38,39 have generally simulated the entire 

ozone season (May ς September) as the peak ozone mixing ratios tend to occur between June 

and September.  The same May to September period was modeled in this attainment 

                                                           
38 2016 Plan for the 2008 8-Hour Ozone Standard available at 
http://www.valleyair.org/Air_Quality_Plans/Ozone-Plan-2016.htm 
39 2013 Plan for the Revoked 1-Hour Ozone Standard available at 
http://www.valleyair.org/Air_Quality_Plans/Ozone-OneHourPlan-2013.htm 

http://www.valleyair.org/Air_Quality_Plans/Ozone-Plan-2016.htm
http://www.valleyair.org/Air_Quality_Plans/Ozone-OneHourPlan-2013.htm
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demonstration for 2012 and 2020 to ensure that all of the top ozone days in the WNNA were 

simulated. 

 

2.3. BASELINE DESIGN VALUES 
Specifying the baseline DV is a key consideration in the model attainment test, since this value is 

projected forward and used to test for future attainment at each site.  The starting point for the 

attainment demonstration is with the observational based DV, which represents the three-year 

average (current year and prior two years) of the annual 4th highest 8-hour ozone mixing ratio 

observed at a specific monitor for the year under consideration.  For example, a DV for 2013 

would represent the average of the 4th highest 8-hour ozone mixing ratio from 2011, 2012, and 

2013.   

 

The U.S. EPA recommends using an average of three DVs that straddle the baseline year in order 

to better account for the year-to-year variability inherent in meteorology.  Since 2013 was 

chosen as the base year for projecting DVs to the future, site-specific DVs were calculated for 

the three three-year periods ending in 2013, 2014, and 2015 and then these three DVs were 

averaged.  This average DV is called a weighted DV (in the context of this SIP, the weighted DV 

will also be referred to as the reference year DV or DVR).  Table 1 illustrates the observational 

data from each year that goes into the calculation of average DV at a particular monitoring site.   

 

Table 1. Illustrates the data from each year that are utilized in the Design Value 
(DV) calculation for a specific year (DV Year), and the yearly weighting of data 
for the average DV calculation (or DVR). 
 

DV Year Years Averaged for the Design Value (4th highest observed 8-hr O3) 

2013 2011 2012 2013   

2014  2012 2013 2014  

2015   2013 2014 2015 

 

Table 2 lists the 8-hour design values for the Grass Valley monitoring site, which are utilized in 

this model attainment demonstration.  The ozone DVs increased from 77 ppb in 2013 to 81 ppb 

in 2015 with an average baseline design value of 79 ppb for the 2013-2015 period. 

 

 

Table 2. Year-specific 8-hour ozone design values for 2013, 2014 and 2015, and 

the average baseline design value (represented as the average of three design 

values) for 2013 at the Grass Valley site located in the WNNA.   

Site 8-hr Ozone Design Value (ppb) 
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(County, Air Basin) 
2013 2014 2015 2013-2015 Average 

Grass Valley-Litton Building 
(Grass Valley, MCAB40) 

77 79 81 79 

 

 

2.4. BASE, REFERENCE, AND FUTURE YEARS 
The model attainment demonstration consists of the following three primary model simulations, 

which all utilized the same model inputs, including meteorology, chemical boundary conditions, 

and biogenic emissions.  The only difference between the simulations was in the year 

represented by the anthropogenic emissions (2012 or 2020) and certain day-specific emissions. 

  

1. Base Year (or Base Case) Simulation 

The base year simulation for 2012 was used to assess model performance and includes 

as much day-specific detail as possible in the emissions inventory, such as hourly 

adjustments to the motor vehicle and biogenic inventories based on observed local 

meteorological conditions, as well as known wildfire and agricultural burning events, 

and exceptional events like the Chevron refinery fire in the Bay Area, which occurred 

over 6 days from August 19-24, 2012. 

 

2. Reference (or Baseline) Year Simulation 

The reference year simulation was identical to the base year simulation, except that 

certain emissions events which are either random and/or cannot be projected to the 

future were removed from the emissions inventory.  For the 2012 reference year 

modeling there are two categories/emissions sources that were excluded: 1) wildfires, 

due to the difficulty in predicting future fires and since they can influence the model 

response to anthropogenic emissions reductions in regions and times when large fires 

occur and 2) the Chevron refinery fire mentioned above. 

 

3. Future Year Simulation 

The future year simulation is identical to the reference year simulation, except that 

projected future year (2020) anthropogenic emission levels were used rather than the 

2012 emission levels.  All other model inputs (e.g., meteorology, chemical boundary 

conditions, biogenic emissions, and calendar for day-of-week specifications in the 

inventory) are the same as those used in the reference year simulation. 

 

To summarize (Table 3), the base year 2012 simulation was used for evaluating model 

performance, while the reference (or baseline) 2012 and future year 2020 simulations were 

used to project the baseline DVs to the future as described in the Photochemical Modeling 

Protocol Appendix and in subsequent sections of this document.   

 

                                                           
40 MCAB denotes the Mountain Counties Air Basin. 
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Table 3. Description of CMAQ model simulations. 

Simulation Anthropogenic Emissions 
Biogenic 
Emissions 

Meteorology 
Chemical Boundary 

Conditions 

Base year 
(2012) 

2012 w/ wildfires and 
Chevron refinery fire 

2012 
MEGAN 

2012  
WRF 

2012  
MOZART 

Reference year 
(2012) 

2012 w/o wildfires and w/o 
Chevron refinery fire 

2012 
MEGAN 

2012  
WRF 

2012  
MOZART 

Future year 
(2020) 

2020 w/o wildfires and w/o 
Chevron refinery fire 

2012 
MEGAN 

2012  
WRF 

2012  
MOZART 

 

2.5. RELATIVE RESPONSE FACTORS 
As part of the model attainment demonstration, the fractional change in ozone mixing ratio 

between the model reference year and model future year were calculated at each of the 

monitors.  ¢ƘŜǎŜ ǊŀǘƛƻǎΣ ŎŀƭƭŜŘ άǊŜƭŀǘƛǾŜ ǊŜǎǇƻƴǎŜ ŦŀŎǘƻǊǎέ όwwCǎύΣ ǿŜǊŜ ŎŀƭŎǳƭŀǘŜŘ ōŀǎŜŘ ƻƴ ǘƘŜ 

ratio of future year modeled maximum daily average 8-hour (MDA8) ozone to modeled 

reference year MDA8 ozone (Equation 1).   

 

 wwC Ґ 
ŀǾŜǊŀƎŜ a5!у ƻȊƻƴŜ ŦǳǘǳǊŜ 

ŀǾŜǊŀƎŜ a5!у ƻȊƻƴŜ ǊŜŦŜǊŜƴŎŜ 
 (1) 

 

The MDA8 values, used in calculating the RRF, were based on the maximum simulated ozone 

within a 3x3 array of cells with the grid cells containing the monitor located at the center of the 

array41.  The future and reference year ozone values used in the RRF calculations were paired in 

space and time (i.e., using the future year MDA8 ozone for the same modeled day and at the 

same grid cell where the MDA8 ozone for the reference year is located within the 3x3 array of 

cells).  The modeled days utilized in the RRF calculation were selected based on the following 

U.S. EPA recommended criteria1. 

   

¶ Begin with days that have simulated baseline MDA8 >= 60 ppb and calculate RRFs based 

on the top 10 high ozone days.   

¶ If there are fewer than 10 days with MDA8 >= 60 ppb then all days >= 60 ppb are used in 

the RRF calculation, as long as there are at least 5 days used in the calculation.   

¶ If there are fewer than 5 days >= 60 ppb, an RRF is not calculated at that monitor.   

¶ Restrict the simulated days used in the RRF calculation by only including days with 

reference MDA8 within +/- 20% of the observed value at the monitor.  This ensures that 

only modeled days which are consistent with the observed ozone levels are used in the 

RRF calculation. 

 

                                                           
41 U.S.  EPA, 2014, Draft Modeling Guidance for Demonstrating Attainment of Air Quality Goals 
for Ozone, PM2.5 and Regional Haze, available at 
https://www.epa.gov/ttn/scram/guidance/guide/Draft_O3-PM-RH_Modeling_Guidance-
2014.pdf 

https://www.epa.gov/ttn/scram/guidance/guide/Draft_O3-PM-RH_Modeling_Guidance-2014.pdf
https://www.epa.gov/ttn/scram/guidance/guide/Draft_O3-PM-RH_Modeling_Guidance-2014.pdf
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RRFs were calculated for future year 2020 at the Grass Valley monitoring site following the 

procedure described above and discussed in Section 5.3. 

 

2.6. FUTURE YEAR DESIGN VALUE CALCULATION 
Future year design values for each site were calculated by multiplying the corresponding 

baseline design value (Table 2) by the site-specific RRF (Equation 2). 

 

 
$6&  $62 22& (2) 

 

where, 

 

DVF = the future year design value, 

DVR = the reference year design value (from Table 2), and 

RRF = the site specific RRF from Equation 1 

 

Future year design values from the model attainment demonstration are discussed in Section 

5.3. 

3. METEOROLOGICAL MODELING 
/ŀƭƛŦƻǊƴƛŀΩǎ ǇǊƻȄƛƳƛǘȅ ǘƻ ǘƘŜ ƻŎŜan, complex terrain, and diverse climate represent a unique 

challenge for developing meteorological fields that adequately represent the synoptic and 

mesoscale features of the regional meteorology.  In summertime, the majority of the storm 

tracks are far away to the north of the state and a semi-permanent Pacific high typically sits off 

the California coast.  Interactions between this eastern Pacific subtropical high pressure system 

and the thermal low pressure further inland over the Central Valley or South Coast lead to 

conditions conducive to pollution buildup42,43 over large portions of the state.   

 

The WNNA is the portion of Nevada County west of the crest of the Sierra Nevada Mountains.  It 

is located to the northeast and downwind of the broader Sacramento region, and extends from 

the foothills, at the intersection of the Sacramento Valley and the Sierra Nevada mountain 

range, to the west and into the Tahoe National Forest to the east.  The air flow into the WNNA is 

typically from the south-southwest44, which means the region is regularly impacted by emissions 

and polluted air masses from within the Sacramento urban source region. 

In the past, the ARB has utilized both prognostic and diagnostic meteorological models, as well 

as hybrid approaches in an effort to develop meteorological fields for use in air quality modeling 

                                                           
42 Fosberg, M.A., Schroeder, M.J., Marine air penetration in Central California, Journal of Applied 
Meteorology, 5, 573-589, 1966. 
43 Bao, J.W., Michelson, S.A., Persson, P.O.G., Djalalova, I.V., Wilczak, J.M., Observed and WRF-
simulated low-level winds in a high-ozone episode during the Central California ozone study, 
Journal of Applied Meteorology and Climatology, 47, 2372-2394, 2008. 
44 U.S. EPA, Technical Support Document for 2008 Ozone NAAQS Designations 
(https://www3.epa.gov/region9/air/ozone/pdf/R9_CA_NevadaCounty_FINAL.pdf) 



 

NSAQMD Ozone Plan    E-15     10/22/18 

that most accurately represent the meteorological processes that are important to air quality45.  

In this work, the state-of-the-science Weather and Research Forecasting (WRF) prognostic 

model46 version 3.6 was utilized to develop the meteorological fields used in the subsequent 

photochemical model simulations. 

 

3.1. WRF MODEL SETUP 
The WRF meteorological modeling domain consisted of three nested Lambert projection grids of 

36-km (D01), 12-km (D02), and 4-km (D03) horizontal grid spacing (Figure 2).  WRF was run 

simultaneously for the three nested domains with two-way feedback between the parent and 

the nested grids.  The D01 and D02 grids were used to resolve the larger scale synoptic weather 

systems, while the D03 grid resolved the finer details of the atmospheric conditions and was 

used to drive the air quality model simulations.  All three domains utilized 30 vertical sigma 

layers (defined in Table 4), with the major physics options for each domain listed in Table 5. 

 

 
Figure 2. WRF modeling domains (D01 36km; D02 12km; and D03 4km). 

Initial and boundary conditions (IC/BCs) for the WRF modeling were based on the 32-km 

horizontal resolution North American Regional Reanalysis (NARR) data that are archived at the 

                                                           
45 Jackson, B.S., Chau, D., Gurer, K., Kaduwela, A.: Comparison of ozone simulations using MM5 
and CALMET/MM5 hybrid meteorological fields for the July/August 2000 CCOS episode, Atmos. 
Environ., 40, 2812-2822, 2006. 
46 Skamarock, W. C., J. B. Klemp, J. Dudhia, D. O. Gill, D. M. Barker, W. Wang, and J. G. Powers, 
2005: A description of the Advanced Research WRF Version 2. NCAR Tech Notes-468+STR 
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National Center for Atmospheric Research (NCAR).  Boundary conditions to WRF were updated 

at 6-hour intervals for the 36-km grid (D01).  In addition, surface and upper air observations 

obtained from NCAR were used to further refine the analysis data that were used to generate 

the IC/BCs.  Analysis nudging was employed in the outer 36-km grid (D01) to ensure that the 

simulated meteorological fields were constrained and did not deviate from the observed 

meteorology.  No nudging was used on the two inner domains to allow model physics to work 

fully without externally imposed forcing47. 

 

Table 4. WRF vertical layer structure. 

Layer 
Number 

Height 
(m) 

Layer Thickness 
(m) 

 
Layer 

Number 
Height 

(m) 
Layer Thickness 

(m) 

30 16082 1192  14 1859 334 

29 14890 1134  13 1525 279 

28 13756 1081  12 1246 233 
27 12675 1032  11 1013 194 
26 11643 996  10 819 162 
25 10647 970  9 657 135 
24 9677 959  8 522 113 

23 8719 961  7 409 94 
22 7757 978  6 315 79 

21 6779 993  5 236 66 
20 5786 967  4 170 55 

19 4819 815  3 115 46 
18 4004 685  2 69 38 

17 3319 575  1 31 31 
16 2744 482  0 0 0 
15 2262 403     

Note: Shaded layers denote the subset of vertical layers used in the 
CMAQ photochemical model simulations. 

 

Table 5. WRF Physics Options. 

Physics Option  
Domain 

D01 (36 km) D02 (12 km) D03 (4 km) 

Microphysics 
WSM 6-class 
graupel scheme 

WSM 6-class 
graupel scheme 

WSM 6-class 
graupel scheme 

Longwave radiation RRTM RRTM RRTM 

                                                           
47 Rogers, R.E., Deng, A., Stauffer, D. Gaudet, B.J., Jia, Y., Soong, S.-T., Tanrikulu, S., Application of 
the Weather Research and Forecasting model for air quality modeling in the San Francisco Bay 
area, Journal of Applied Meteorology and Climatology, 52, 1953-1973, 2013. 
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Shortwave radiation Dudhia scheme Dudhia scheme Dudhia scheme 

Surface layer 
Revised MM5 
Monin-Obukhov 

Revised MM5 
Monin-Obukhov 

Revised MM5 
Monin-Obukhov 

Land surface Pleim-Xiu LSM Pleim-Xiu LSM Pleim-Xiu LSM 

Planetary Boundary 
Layer  

YSU YSU YSU 

Cumulus 
Parameterization 

Kain-Fritsch 
scheme 

Kain-Fritsch 
scheme 

None 

 

3.2. WRF MODEL RESULTS AND EVALUATION 
Simulated surface wind speed, temperature, and relative humidity from the 4 km domain were 

validated against hourly observations from 17 surface stations in the region surrounding and 

upwind of the WNNA (Figure 3).  The observational data for the surface stations were obtained 

from the ARB archived meteorological database available at 

http://www.arb.ca.gov/aqmis2/aqmis2.php.  Table 6 lists the monitoring stations and the 

meteorological parameters that are measured at each station, including wind speed and 

direction (wind), temperature (T) and relative humidity (RH).  Figure 3 shows the location of 

each of these sites with the solid red circle markers denoting the sites while the black lines 

denote the regional boundary of the WNNA.   

 

Several quantitative performance metrics were used to compare hourly surface observations 

and modeled estimates: mean bias (MB), mean error (ME) and index of agreement (IOA) based 

on the recommendations from Simon et al. (2012)48 .  The model performance statistical metrics 

were calculated using the available data at all the sites.  A summary of these statistics for the 

area is shown in Table 7.   

 

Table 6. Meteorological site location and parameter measured. 

Site Number 
(Figure 3) 

Site ID Site Name 
Parameter(s)  
Measured 

1 3452 Pike County Lookout Wind, T, RH 

2 4768 Reader Ranch Wind, T, RH 

3 5744 Browns Valley T, RH 

4 2958 Yuba City-Almond Street Wind, T 

5 3196 Cool-Highway 193 Wind, T 

6 5832 Auburn #3 T, RH 

7 3290 Lincoln (RAWS) Wind, T, RH 

8 3291 Pilot Hill Station Wind, T, RH 

                                                           
48 Simon, H., Baker, K. R., and Phillips, S.: Compilation and interpretation of photochemical 
model performance statistics published between 2006 and 2012, Atmospheric Environment, 61, 
124-139, 2012 

http://www.arb.ca.gov/aqmis2/aqmis2.php
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9 2956 Roseville-N Sunrise Blvd Wind, T, RH 

10 3187 Folsom-Natoma Street Wind, T, RH 

11 5776 Fair Oaks #2 T, RH 

12 2731 Sacramento-Del Paso Manor Wind, T, RH 

13 5799 Bryte T, RH 

14 3011 Sacramento-T Street Wind, T, RH 

15 2143 Davis-UCD Campus Wind, T 

16 3209 Sloughhouse Wind 

17 2977 Elk Grove-Bruceville Road Wind, T, RH 

 
Figure 3. Meteorological monitoring sites utilized in the model results evaluation: The solid red 
circle markers represent the sites while the thick black line denotes the spatial extent and 
regional boundary of the Western Nevada county 8-hour ozone Non-attainment Area (WNNA).  
Numbers reflect the sites listed in Table 6. 
 
 
Table 7. Hourly surface wind speed, temperature and relative humidity statistics by region for 

May through September, 2012.  IOA denotes index of agreement. 
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Observed Mean Modeled Mean Mean Bias Mean Error IOA 

Wind Speed (m/s) 
2.14 2.61 0.47 1.04 0.70 

     
Temperature (K) 
       295.52 295.14 -0.38 2.45 0.94 
     

Relative Humidity (%) 
44.77 50.24 5.47 12.85 0.80 

The distribution of daily mean bias and mean error are shown in Figure 4 while observed vs. 

modeled scatter plots of hourly wind speed, temperature, and relative humidity are shown in 

Figure 5.  The average hourly wind speed bias for May-September 2012 is relatively small at 0.47 

m/s, while the average mean error is 1.04 m/s.  The index of agreement for the wind speed in 

this period is 0.70.  Temperature is biased low with an average bias of -0.38 K, while the IOA for 

temperature is 0.94.  Consistent with the negative temperature bias, relative humidity has a 

positive bias of 5.47%. 

 

These results are comparable to other recent WRF modeling efforts in California investigating 

ozone formation in Central California49 and modeling analyses for the CalNex and CARES field 

studies50,51,52,53).  Detailed hourly time-series of surface temperature, wind speed, and wind 

direction for the area along with spatial distribution of the mean bias and mean error can be 

found in the supplementary material. 

 

 

 

                                                           
49 Hu, J., Howard, C. J., Mitloehner, F., Green, P. G., and Kleeman, M. J.: Mobile Source and 

Livestock Feed Contributions to Regional Ozone Formation in Central California, Environmental 

Science & Technology, 46, 2781-2789, 2012. 
50Fast, J. D., Gustafson Jr, W. I., Berg, L. K., Shaw, W. J., Pekour, M., Shrivastava, M., Barnard, J. 

C., Ferrare, R. A., Hostetler, C. A., Hair, J. A., Erickson, M., Jobson, B. T., Flowers, B., Dubey, M. K., 

Springston, S., Pierce, R. B., Dolislager, L., Pederson, J., and Zaveri, R. A.: Transport and mixing 

patterns over Central California during the carbonaceous aerosol and radiative effects study 

(CARES), Atmos. Chem. Phys., 12, 1759-1783, 2012, doi:10.5194/acp-12-1759-2012. 
51Baker, K. R., Misenis, C., Obland, M. D., Ferrare, R. A., Scarino, A. J., and Kelly, J. T.: Evaluation 

of surface and upper air fine scale WRF meteorological modeling of the May and June 2010 

CalNex period in California, Atmos. Environ., 80, 299-309, 2013.  
52 Kelly, J. T., Baker, K. R., Nowak, J. B., Murphy, J. G., Milos, Z. M., VandenBoer, T. C., Ellis, R. A., 

Neuman, J. A., Weber, R. J., Roberts, J. M., Veres, P. R., de Gouw, J. A., Beaver, M. R., Newman, 

S., and Misenis, C.: Fine-scale simulation of ammonium and nitrate over the South Coast Air 

Basin and San Joaquin Valley of California during CalNex-2010, J. Geophysical Research, 119, 

3600-3614, doi:10.1002/2013JD021290. 
53 Angevine, W. M., Eddington, L., Durkee, K., Fairall, C., Bianco, L., Brioude, J.: Meteorological 

model evaluation for CalNex 2010, Monthly Weather Review, 140, 3885-3906, 2012. 
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Figure 4. Distribution of daily mean bias (left) and mean error (right) from May ï 

September 2012.  Results are shown for wind speed (top), temperature (middle), 

and RH (bottom). 
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Figure 5. Comparison of modeled and observed hourly wind speed (left), 2-meter temperature 

(center), and relative humidity (right), May ς September 2012. 

 

3.2.1 PHENOMENOLOGICAL EVALUATION  
Conducting a detailed phenomenological evaluation for all modeled days can be resource 

intensive given that the entire ozone season (May ς September) was modeled for the 

attainment demonstration.  However, some insight and confidence that the model is able to 

reproduce the meteorological conditions leading to elevated ozone can be gained by 

investigating the meteorological conditions during peak ozone days within the WNNA in more 

detail. 

 

Past observations and analyses have shown that the WNNA is subject to pollution transport 

from the south-south west including from the Sacramento metropolitan area54 55.  Its 

meteorology is also expected to be influenced by upslope and downslope winds associated with 

the surrounding terrain.  Figure 6 shows the 24-hour back trajectories from every hour on July 

12, 2012 at the Grass Valley Litton Building ozone monitoring site.  The highest 8-hour ozone 

concentration at the site in 2012 occurred on this day. The trajectories were calculated with the 

HYSPLIT model56 driven by WRF meteorology.  These back trajectories are typical of a high ozone 

day at the Grass Valley monitor, and demonstrate that the transport pathways are generally 

from the southwest.  Some of the trajectories have a circular pattern around the Grass Valley 

site indicating downslope and upslope flow impacts, and which illustrates that the model is able 

to reproduce these complex transport pathways to and within the WNNA.  

 

Meteorological conditions that produced peak ozone levels in the area occurred on July 12, 

2012, with a daily maximum 8-hour ozone mixing ratio of 81 ppb observed at the Grass Valley 

ozone monitoring site.  The upper-level weather charts showed that a 500 mb high pressure 

system was observed over California and most of the Southwest US on that day.  At the surface, 

the Reader Ranch monitor, near the Grass Valley ozone monitoring site, observed a daily high 

close to 104 ɕC for two consecutive days on July 11th and 12th.   

 

Figure 7 shows the surface wind fields in the early morning (4:00 PST) and the afternoon (16:00 

PST) on July 12, 2012 with the observed and modeled values denoted by red and black arrows, 

respectively.  Overall, modeled winds compare relatively well with the observed values, with 

winds during the early morning hours being influenced by downslope flows, while afternoon 

winds were impacted by upslope flows over the mountain counties.  Winds in the Sacramento 

Valley show an influence from both the Coastal Ranges to the west and the Sierra Nevada Range 

to the east.  At 4:00 PST, the wind field had an eddy like pattern over the Yolo and Solano areas, 

                                                           
54 California Air Resources Board, 1998: Tracking the Sacramento pollutant plume over the western Sierra 
Nevada, Contract No. 94-334, Final Report. 
55 Van Ooy, D.J. and Carroll, J.J.: The spatial variation of ozone climatology on the western slope of the 
Sierra Nevada, Atmospheric Environment, 29, 1319-1330, 1995. 
56 Stein, A.F., Draxler, R.R, Rolph, G.D., StunŘŜǊΣ .ΦWΦ.ΦΣ /ƻƘŜƴΣ aΦ5ΦΣ ŀƴŘ bƎŀƴΣ CΦΥ bh!!Ωǎ I¸{t[L¢ 
atmospheric transport and dispersion modeling system, Bulletin of the American Meteorological Society, 
96, 2059-2077, 2015   
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indicating the occurrence of the Schultz eddy along the west side of the valley.  These wind field 

patterns are consistent with the conceptual model for ozone transport and formation within the 

region, as described in the Photochemical Modeling Protocol Appendix. 

 

 

 
Figure 6. Grass Valley 24-hour back trajectories from every hour on July 12, 2012 at 3 m above 

ground level.  The Grass Valley Litton Building ozone monitoring site is marked with a red star. 

 

Since RRF calculations in the model attainment test described in Section 2.5 are based on the 

top 10 peak ozone days, the modeled and measured winds in the region were examined in 

further detail for the top 10 ozone days observed at the Grass Valley site in 2012.  The ten 

highest daily maximum 8-hour ozone mixing ratios observed at the Grass Valley Litton Building 

site in 2012 occurred on July 12, July 13, August 30, August 3, August 31, August 16, September 

2, September 4, May 9, and June 18, respectively.  Figure 8 shows the mean wind field (vector 

average) for the top 10 ozone days at 05:00 PST and 12:00 PST, respectively.  Overall, the 

surface wind distribution indicates that the model is in general agreement with the observations 

and is able to capture many of the important features of the observed meteorological fields on 

those days when elevated ozone levels occurred. 
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Figure 7. Surface wind field at 4:00 PST (top) and 16:00 PST (bottom) on July 12, 2012.  Modeled 

wind field is shown with black wind vectors, while observations are shown in red.  



 

NSAQMD Ozone Plan    E-25     10/22/18 

                                    

                                
Figure 8. Average wind field at 5:00 PST (top) and 12:00 PST (bottom) for the top 10 observed 

ozone days at Grass Valley Litton Building monitor in 2012.  Modeled wind field is shown with 

black wind vectors, while observations are shown in red.  
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Figure 9 shows the 500 hPa geopotential height at 12:00 UTC and 00:00 UTC for 

the top 10 ozone days in 2012 at the Grass Valley site.  These times were 

chosen to coincide with timing of the upper-air observations in the region.  In this 

figure, the North American Regional Reanalysis (NARR) data is used to 

represent the observations.  The NARR dataset is a product of observational 

data assimilated (including upper-air observations) into some of the NOAA model 

products for the purpose of producing a snap shot of the weather over North 

America at any given time.  The 500 hPa geopotential height is a useful metric to 

evaluate, because it is one of the major parameters related to regional synoptic 

patterns.  It can be seen from Figure 9 that on average the 500 hPa geopotential 

height is ~5800 m above sea level on these peak ozone days, and the modeled 

500 hPa geopotential height closely matches the observed values.   

Although a phenomenological evaluation of only a subset of peak ozone days does not 

necessarily mean the model performs equally well on all days, the fact that the model can 

adequately reproduce wind flows consistent with the ozone conceptual model, combined with 

reasonable performance statistics over the ozone season (Table 7), provides added confidence 

in the meteorological fields utilized for this attainment demonstration modeling. 

 

           

           

Figure 9. Modeled and observed at 12:00 UTC (top) and 00:00 UTC (bottom) 500 
hPa geopotential height for the top 10 observed ozone days at Grass Valley 
monitor in 2012. 
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4. EMISSIONS 
The emissions inventory used in this modeling was based on the most recent inventory 

submitted to the U.S. EPA, with base year 2012 

(http://www.arb.ca.gov/planning/sip/2012iv/2012iv.htm).  For a detailed description of the 

emissions inventory, updates to the inventory, and how it was processed from the planning 

totals to a gridded inventory for modeling, see the Modeling Emissions Inventory Appendix. 

 

4.1 EMISSIONS SUMMARIES 
The transport of pollutants from the Sacramento Federal Non-attainment Area (SFNA) can 

significantly contribute to the exceedances of the federal ozone NAAQS in the WNNA.  As such, 

it is useful to not only summarize the change in emissions from 2012 to 2020 in the WNNA, but 

also in the Sacramento Valley, since emissions from these areas are readily transported into the 

WNNA (see Table 8).   

 

Table 8. Summer Planning Emissions for 2012 and 2020 (tons/day). 

Western Nevada Non-attainment Area 

Source 
Category 

NOx  ROG 

2012 2020  2012 2020 

[tpd] [tpd] % diff#  [tpd] [tpd] % diff# 

Stationary 0.106 0.096 -9.4  0.702 0.785 11.8 

Area 0.135 0.138 2.2  1.394 1.515 8.7 

On-Road 
Mobile 3.976 2.160 -45.7  1.793 1.007 -43.8 

Other 
Mobile 0.944 0.738 -21.8  1.327 0.958 -27.8 

Total 5.160 3.131 -39.3  5.215 4.265 -18.2 

Sacramento Federal Non-attainment Area (SFNA) 

Source 
Category 

NOx  ROG 

2012 2020  2012 2020 

[tpd] [tpd] % diff#  [tpd] [tpd] % diff# 

Stationary 9.026 7.497 -16.9  20.528 21.838 6.4 

Area 2.702 2.146 -20.6  28.504 29.014 1.8 

On-Road 
Mobile 

61.963 29.446 -52.5 
 

35.031 17.390 -50.4 

Other 
Mobile 

29.993 24.123 -19.6 
 

25.682 18.568 -27.7 

Total 103.684 63.212 -39.0  109.745 86.810 -20.9 

# % diff denotes percent difference with respect to 2012 emission levels. 

Overall, anthropogenic NOx was projected to decrease ~39% between 2012 and 2020 (from 5.2 

tpd to 3.1 tpd) in the WNNA.  In contrast, anthropogenic ROG was projected to decrease ~18% 

by 2020 (from 5.2 tpd to 4.3 tpd).  In the upwind Sacramento Metropolitan Area, the magnitude 

http://www.arb.ca.gov/planning/sip/2012iv/2012iv.htm
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of the anthropogenic NOx and ROG emissions is roughly 10 times that of the WNNA, while the 

relative change from 2012 to 2020 is comparable to the relative change in the WNNA. 

 

Monthly biogenic ROG totals for 2012 within the WNNA are shown in Figure 10 (note that the 

same biogenic emissions were used in the 2012 and 2020 modeling).  Throughout the summer, 

biogenic ROG emissions ranged from ~129.3 tpd in May to 268 and 279.5 tpd in July and August, 

with the difference in emissions primarily due to differences in temperature, solar radiation, and 

leaf area from month-to-month.   

 

 
 

Figure 10. Monthly average biogenic ROG emissions for 2012 in the WNNA. 

 

5. OZONE MODELING 
 

5.1. CMAQ MODEL SETUP 

Figure 11 shows the CMAQ modeling domains used in this work.  The larger domain covering all 

of California has a horizontal grid resolution of 12 km with 107x97 lateral grid cells for each 

vertical layer and extends from the Pacific Ocean in the west to Eastern Nevada in the east, and 

runs from the U.S.-Mexico border in the south to the California-Oregon border in the north.  The 

smaller nested domain (dashed black line) covering the Central valley region, including the San 

Joaquin Valley, Sacramento Valley, Mountain Counties air basins and the WNNA, has a finer 

scale 4 km grid resolution and includes 192x192 lateral grid cells.   

 

The 12 km and 4 km domains are based on a Lambert Conformal Conic projection with 

reference longitude at -120.5°W, reference latitude at 37°N, and two standard parallels at 30°N 

and 60°N, which is consistent with WRF domain settings.  The 30 vertical layers from WRF were 

mapped onto 18 vertical layers for CMAQ extending from the surface to 100 mb such that the 
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majority of the vertical layers fall within the planetary boundary layer.  This vertical layer 

structure is based on the WRF sigma-pressure coordinates and the exact layer structure used 

can be found in Table 4. 

 

The photochemical modeling for this attainment demonstration utilized CMAQ version 5.0.2, 

released by the U.S. EPA (https://www.cmascenter.org/cmaq/) in May 2014.  The SAPRC07 

mechanism was selected as the photochemical mechanism for the CMAQ simulations.  Further 

details of the CMAQ configuration used in this work are summarized in Table 9 and in the 

Photochemical Modeling Protocol Appendix.  The same configuration was used for all 

simulations including the base, reference, and future years.  CMAQ was compiled using the Intel 

FORTRAN compiler version 12. 

 

Table 9. CMAQ configuration and settings. 

Process Scheme  

Horizontal advection  Yamo (Yamartino scheme for mass-conserving advection)  

Vertical advection  WRF-based scheme for mass-conserving advection 

Horizontal diffusion  Multi-scale  

Vertical diffusion  ACM2 (Asymmetric Convective Model version 2) 

Gas-phase  
chemical mechanism  

SAPRC-07 gas-phase mechanism with version ñCò toluene 
updates  

Chemical solver  EBI (Euler Backward Iterative solver) 

Aerosol module  

Aero6 (the sixth-generation CMAQ aerosol mechanism with 
extensions for sea salt emissions and thermodynamics; 
includes a new formulation for secondary organic aerosol 
yields)  

Cloud module  
ACM_AE6 (ACM cloud processor that uses the ACM 
methodology to compute convective mixing with 
heterogeneous chemistry for AERO6)  

Photolysis rate  
phot_inline (calculate photolysis rates in-line using simulated 
aerosols and ozone concentrations) 

https://www.cmascenter.org/cmaq/
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Figure 11. The CMAQ modeling domains used in this SIP modeling.  The outer 
box of the top panel is the California statewide 12 km modeling domain, while the 
inner box shows the 4 km modeling domain covering Central California.  The 
color scale and gray line contours denote the gradients in topography (km).  The 
insert on the bottom shows a zoomed-in view of the spatial extent and 
approximate regional boundary of SFNA (Magenta line), WNNA (blue) and 
location of the Grass Valley site (circle marker). 
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The entire ozone season (May ς September) was simulated through individual monthly 

simulations conducted in parallel.  For each month, the CMAQ simulations included a seven day 

spin-up period (i.e., the last seven days of the previous month) for the outer 12 km domain, 

where initial conditions for the first day were set to the default initial conditions included with 

the CMAQ release.  The 4 km inner domain simulations utilized a three day spin-up period, with 

initial conditions derived from output from the corresponding day of the 12 km domain 

simulation.   

 

Chemical boundary conditions (BCs) for the outer 12 km domain were extracted from the global 

chemical transport Model for Ozone and Related chemical Tracers, version 4 (MOZART-4; 

Emmons et al., 201057).  The MOZART-4 data for 2012 were obtained from the National Center 

for Atmospheric Research (NCAR; http://www.acom.ucar.edu/wrf-chem/mozart.shtml) for the 

simulations driven by meteorological fields from the NASA GMAO GEOS-5 model.  The same 

MOZART derived BCs for the 12 km outer domain, were used for all simulations (e.g., Base, 

Reference, Future, and any sensitivity simulation).  The inner 4 km domain simulations utilized 

BCs that were based on output from the corresponding day of the 12 km domain simulation.   

 

5.2. CMAQ MODEL EVALUATION 
Observed ozone data from the Air Quality and Meteorological Information System (AQMIS) 

database (www.arb.ca.gov/airqualitytoday/) was used to evaluate the accuracy of the 4 km 

CMAQ modeling for the ozone monitors listed in Table 2.  The U.S. EPA modeling guidance58 

recommends using model output from the grid cell in which the monitor is located in the 

operational evaluation of the model predictions.  However, the future year design value 

calculations (discussed in Sections 2.5 and 2.6) are based on simulated values > 60 ppb near the 

monitor (i.e., the maximum simulated ozone within a 3x3 array of grid cells with the grid cell 

containing the monitor located at the center of the array).  Hence, model performance was 

evaluated at each monitor by comparing observations against the simulated values using only 

data above the 60 ppb threshold at the monitored grid cell as well as the peak grid cell within 

the 3x3 grid array centered on the monitor (i.e., the 3x3 maximum). 

 

As recommended by U.S. EPA1, a number of statistical metrics have been used to evaluate the 

model performance for ozone.  These metrics include mean bias (MB), mean error (ME), mean 

fractional bias (MFB), mean fractional error (MFE), normalized mean bias (NMB), normalized 

                                                           
57 Emmons, L. K., Walters, S., Hess, P. G., Lamarque, J.-F., Pfister, G. G., Fillmore, D., Granier, C., 
Guenther, A., Kinnison, D., Laepple, T., Orlando, J., Tie, X., Tyndall, G., Wiedinmyer, C., 
Baughcum, S. L., and Kloster, S.: Description and evaluation of the Model for Ozone and Related 
chemical Tracers, version 4 (MOZART-4), Geosci. Model Dev., 3, 43-67, doi:10.5194/gmd-3-43-
2010, 2010. 
58 U.S.  EPA, 2014, Draft Modeling Guidance for Demonstrating Attainment of Air Quality Goals 
for Ozone, PM2.5 and Regional Haze, available at 
https://www.epa.gov/ttn/scram/guidance/guide/Draft_O3-PM-RH_Modeling_Guidance-
2014.pdf 

http://www.acom.ucar.edu/wrf-chem/mozart.shtml
http://www.arb.ca.gov/airqualitytoday/
https://www.epa.gov/ttn/scram/guidance/guide/Draft_O3-PM-RH_Modeling_Guidance-2014.pdf
https://www.epa.gov/ttn/scram/guidance/guide/Draft_O3-PM-RH_Modeling_Guidance-2014.pdf
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mean error (NME), root mean square error (RMSE), and correlation coefficient (R2).  In addition, 

the following plots were used in evaluating the modeling: time-series comparing predictions and 

observations, scatter plots for comparing the magnitude of simulated and observed mixing 

ratios, box plots to summarize the time series data across different averaging times, as well as 

frequency distributions. 

 

The model performance evaluation is presented for the Grass Valley-Litton Building site in the 

WNNA.  Performance statistics for data above 60 ppb are reported separately for different 

ozone metrics including 8-hour daily maximum ozone, 1-hour daily maximum ozone, and hourly 

ozone (all hours of the day) for the monitored grid cell as well as the 3x3 maximum.  

Performance statistics for Maximum Daily Average 8-hour ozone (MDA8) are shown in Table 10.   

 

Overall, when simulated data extracted at the grid cell is used for comparison with observations, 

the model shows a slight negative bias in MDA8 ozone greater than 60 ppb in the WNNA (-4.1 

ppb).  However, when the 3x3 maximum is used, the negative bias in the model is reduced by 

0.7 ppb (from -4.1 ppb to -3.4 ppb).  Mean error shows a slight increase from 5.7 ppb to 6.2 ppb 

in the WNNA when the 3x3 maximum is considered.  Similar statistics for daily maximum 1-hour 

ozone and hourly ozone can be found in Table 11 and Table 12, respectively. 

 

Model performance statistics within the range of values shown in Tables 10, 11 and 12 are 

consistent with previous studies in California and studies elsewhere in the U.S.  Hu et al. 

(2012)59, simulated an ozone episode in central California (July 27 ς August 2, 2000) using a 

different chemical mechanism and found that modeled bias ranged from -2.7 to -10.8 ppb for 

daily maximum 8-hour ozone (compared to -4.1 and -3.4 ppb for the WNNA in this work) and -

3.6 to -12.7 ppb for daily maximum 1-hour ozone in Central California (compared to -3.6 and -

0.9 ppb in this work). 

 

Table 10. Daily maximum 8-hour ozone performance statistics in the WNNA for the 2012 ozone 

season (May - September). 

Daily Maximum 8-hour ozone > 60 ppb with 
simulated data extracted at grid cell where the 
monitor is located 

Parameter WNNA 

Number of data points 27 

Mean obs (ppb) 68.4 

Standard Deviation obs (ppb) 3.6 

Mean Bias (ppb) -4.1 

                                                           
59 Hu, J., Howard, C.  J., Mitloehner, F., Green, P.  G., and Kleeman, M.  J.: Mobile Source and 
Livestock Feed Contributions to Regional Ozone Formation in Central California, Environmental 
Science & Technology, 46, 2781-2789, 2012. 
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Mean Error (ppb) 5.7 

RMSE (ppb) 7.4 

Normalized Mean Bias (%) -6 

Normal Mean Error (%) 8.4 

R-squared 0.09 

Index of Agreement 0.55 

 

Daily Maximum 8-hour ozone > 60 ppb with 
simulated data extracted from the 3x3 grid cell array 
maximum centered at the monitor 

Parameter WNNA 

Number of data points 32 

Mean obs (ppb) 68.9 

Standard Deviation obs (ppb) 6.2 

Mean Bias (ppb) -3.4 

Mean Error (ppb) 6.2 

RMSE (ppb) 7.4 

Normalized Mean Bias (%) -4.9 

Normal Mean Error (%) 4.9 

R-squared 0.04 

Index of Agreement 0.52 
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Table 11. Daily maximum 1-hour ozone performance statistics in the WNNA for the 2012 ozone 

season (May - September). 

Daily Maximum 1-hour ozone > 60 ppb with 
simulated data extracted at grid cell where the 
monitor is located 

Parameter WNNA 

Number of data points 57 

Mean obs (ppb) 70.7 

Standard Deviation obs (ppb) 6.7 

Mean Bias (ppb) -3.6 

Mean Error (ppb) 6.5 

RMSE (ppb) 8.6 

Normalized Mean Bias (%) -4.4 

Normal Mean Error (%) 8.9 

R-squared 0.05 

Index of Agreement 0.53 

 

Daily Maximum 1-hour ozone > 60 ppb with 
simulated data extracted from the 3x3 grid cell array 
maximum centered at the monitor 

Parameter WNNA 

Number of data points 63 

Mean obs (ppb) 70 

Standard Deviation obs (ppb) 8.7 

Mean Bias (ppb) -0.9 

Mean Error (ppb) 5.9 

RMSE (ppb) 7.7 

Normalized Mean Bias (%) -1.3 

Normal Mean Error (%) 8.4 

R-squared 0.1 

Index of Agreement 0.6 
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Table 12. Hourly ozone performance statistics in the WNNA for the 2012 ozone season (May - 

September).  Note that only statistics for the grid cell in which the monitor is located were 

calculated for hourly ozone. 

Hourly ozone > 60 ppb with simulated data extracted at 
grid cell where the monitor is located 

Parameter WNNA 

Number of data points 209 

Mean obs (ppb) 67.8 

Standard Deviation obs (ppb) 5.6 

Mean Bias (ppb) -2.2 

Mean Error (ppb) 5.2 

RMSE (ppb) 6.8 

Normalized Mean Bias (%) -3.2 

Normal Mean Error (%) 7.7 

R-squared 0.04 

Index of Agreement 0.52 

 

Similarly, Shearer et al. (2012)60 compared model performance in Central California during two 

episodes in 2000 (July 24 ς 26 and July 31 ς August 2) for two different chemical mechanisms 

and found that normalized bias for daily maximum 8-hour ozone ranged from -7% to -14% with 

hourly peak ozone showing a slightly larger range from -7% to -18%.  These values are greater 

than the statistics found in this work, which were calculated as -6% (or -4.9 % with 3x3 

maximum values) for daily maximum 8-hour ozone and -4.4% (or -1.3% with 3x3 maximum 

values) for daily maximum 1-hour ozone.  Jin et al. (2010)61 conducted a longer term simulation 

over Central California (summer 2000) and found a RMSE for daily maximum 8-hour ozone of 14 

ppb, which is greater than the 7.4 ppb (or 7.4 ppb with 3x3 maximum values) found in this work.  

Jin et al. (2010) also showed an overall negative bias of -2 ppb, which is consistent with the -4.1 

ppb (-3.4 ppb with 3x3 maximum values) found in this work.   

Simon et al. (2012)62 conducted a review of photochemical model performance statistics 

published between 2006 and 2012 for North America (from 69 peer-reviewed articles).  In Figure 

12, the statistical evaluation of this model attainment demonstration is compared to the model 

performance summary presented in Simon et al. (2012) by overlaying various summary statistics 

                                                           
60 Shearer, S. M., Harley, R. A., Jin, L., and Brown, N. J.: Comparison of SAPRC99 and SAPRC07 
mechanisms in photochemical modeling for central California, Atmos. Environ., 46, 205-216, 
2012. 
61 Jin, L., Brown, N. J., Harley, R. A., Bao, J.-W., Michelson, S. A., and Wilczak, J. M.: Seasonal 
versus episodic performance evaluation for an Eulerian photochemical air quality model, J. 
Geophys. Res., 115, D09302, doi:10.1029/2009JD012680, 2010. 
62 Simon, H., Baker, K. R., and Phillips, S.: Compilation and interpretation of photochemical 
model performance statistics published between 2006 and 2012, Atmospheric Environment, 61, 
124-139, 2012. 
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onto the Simon et al. (2012) model performance summary.  Note that the box-and-whisker plot 

(colored in black) shown in Figure 12 is reproduced using data from Figure 4 of Simon et al. 

(2012).  The blue dot and red triangle in each of the panels in Figure 12 denote the model 

performance statistics from the current modeling work, calculated using the simulated monitor 

grid cell and the 3x3 maximum, respectively.   

Figure 12 clearly shows that the model performance statistical metrics for hourly, daily 

maximum 8-hour and daily maximum 1-hour ozone from this work are consistent with previous 

modeling studies reported in the scientific literature, and in most cases are better than those 

statistics.  In particular, the Simon et. al. (2012) study found that mean bias for daily maximum 

8-hour ozone ranged from approximately -7 ppb to 13 ppb, while mean error ranged from 

around 4 ppb to 22 ppb, and RMSE varied from approximately 8 ppb to 23 ppb; all of which are 

similar in magnitude to the statistics presented in Table 10.  

Additional analysis, including time series, scatter plots, and frequency distribution of the hourly, 

1-hour daily maximum and 8-hour average daily maximum ozone data used to generate Tables 

10, 11 and 12 can be found in the supplementary material. 

5.2.1 DIAGNOSITC EVALUATION 

In addition to the statistical evaluation presented above, since the modeling is utilized in a 

relative sense, it is also useful to consider whether the model is able to reproduce observable 

relationships between changes in emissions and ozone.  One approach to this would be to 

conduct a retrospective analysis where additional years are modeled (e.g., 2000 or 2005) and 

then investigate the ability of the modeling system to reproduce the observed changes in ozone 

over time.  Since this approach is extremely time consuming and resource intensive, it is 

generally not feasible to perform such an analysis under the constraints of a typical SIP modeling 

application.  An alternative approach for investigating the ozone response to changes in 

emissions is through thŜ ǎƻ ŎŀƭƭŜŘ άǿŜŜƪŜƴŘ ŜŦŦŜŎǘέΦ 
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Figure 12. Comparison of various statistical metrics, from the model attainment demonstration 

modeling, to the range of statistics from the 69 peer-reviewed studies summarized in Simon et 

al. (2012)63.  (MDA denotes Maximum Daily Average). 

 

 

                                                           
63 Simon, H., Baker, K.  R., and Phillips, S.: Compilation and interpretation of photochemical 
model performance statistics published between 2006 and 2012, Atmospheric Environment, 61, 
124-139, 2012. 
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The ǎƻ ŎŀƭƭŜŘ άweekend effectέ is a well-known phenomenon in some major urbanized areas 

where emissions of NOx are substantially lower on weekends than on weekdays, but measured 

levels of ozone are higher on weekends than on weekdays.  This is due to the complex and non-

linear relationship between NOx and ROG precursors and ozone (e.g., Sillman, 1999)64.   

 

 

 
Figure 13. Illustrates a typical ozone isopleth plot, where each line represents ozone mixing 

ratio, in 10 ppb increments, as a function of initial NOx and VOC (or ROG) mixing ratio (adapted 

from Seinfeld and Pandis, 199865, Figure 5.15).  General chemical regimes for ozone formation 

are shown as NOx-disbenefit (red circle), transitional (blue circle), and NOx-limited (green circle). 

In general terms, under ambient conditions of high-NOx and low-ROG (NOx-disbenefit region in 

Figure 13), ozone formation tends to exhibit a disbenefit to reductions in NOx emissions (i.e., 

ozone increases with decreases in NOx) and a benefit to reductions in ROG emissions (i.e., ozone 

decreases with decreases in ROG).  In contrast, under ambient conditions of low-NOx and high-

                                                           
64 Sillman, S., 1999.  The relation between ozone, NOx, and hydrocarbons in urban and 
rural polluted environments, Atmospheric Environment, 33, 1821-1845. 
65 Seinfeld J. H. and Pandis S. N. (1998) Atmospheric Chemistry and Physics: From Air 
Pollution to Climate Change, 1st edition, J. Wiley, New York. 
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ROG (NOx-limited region in Figure 13), ozone formation shows a benefit to reductions in NOx 

emissions, while changes in ROG emissions result in only minor decreases in ozone.  These two 

ŘƛǎǘƛƴŎǘ άƻȊƻƴŜ ŎƘŜƳƛŎŀƭ ǊŜƎƛƳŜǎέ ŀǊŜ ƛƭƭǳǎǘǊŀǘŜd in Figure 13 along with a transitional regime 

that can exhibit characteristics of both the NOx-disbenefit and NOx-limited regimes.  Note that 

Figure 13 is shown for illustrative purposes only, and does not represent the actual ozone 

sensitivity within the WNNA for a given combination of NOx and ROG (VOC) emissions. 

 

In this context, the prevalence of a weekend effect in a region suggests that the region is in a 

NOx-disbenefit regime66.  A lack of a weekend effect (i.e., no pronounced high O3 occurrences 

during weekends) would suggest that the region is in a transition regime and moving between 

exhibiting a NOx-disbenefit and being NOx-limited.  A reversed weekend effect (i.e., lower O3 

during weekends) would suggest that the region is NOx-limited. 

 

LƴǾŜǎǘƛƎŀǘƛƴƎ ǘƘŜ άǿŜŜƪŜƴŘ ŜŦŦŜŎǘέ ŀƴŘ Ƙƻǿ ƛǘ Ƙŀǎ ŎƘŀƴƎŜŘ ƻǾŜǊ ǘƛƳŜ ƛǎ ŀ ǳǎŜŦǳƭ ǊŜŀƭ ǿƻǊƭŘ 

metric for evaluating the ozone chemistry regime in the WNNA and how well it is represented in 

the modeling.  The trend in day-of-week dependence in the WNNA was analyzed using the 

ozone observations between 2000 and 2015 and the average site-specific weekday (Wednesday 

and Thursday) and weekend (Sunday) observed summertime (June through September) 

maximum daily average (MDA)  8-hour ozone values by year (2000 to 2015) are compared 

(Figure 14).  Different definitions of weekday and weekend days were also investigated and did 

not show appreciable differences from the Wednesday/Thursday and Sunday definitions.  A key 

observation in Figure 14 is that the summertime average weekday and weekend ozone levels 

have steadily declined between 2000 and 2015.   

 

                                                           
66 Heuss, J.M., Kahlbaum, D.F., and Wolff, G.T., 2003. Weekday/weekend ozone 
differences: What can we learn from them? Journal of the Air & Waste Management 
Association 53(7), 772-788 
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Figure 14. Site-specific average weekday and weekend maximum daily average 8-hour ozone for 

each year from 2000 to 2015 in the WNNA.  The colored circle markers denote observed values 

while the magenta triangle markers denote the simulated baseline 2012 values.  Points falling 

below the 1:1 dashed line represent a NOx-disbenefit regime, those on the 1:1 dashed line 

represent a transitional regime, and those above the 1:1 dashed line represent a NOx-limited 

regime.   

 

Along with the declining ozone, it can be seen that the WNNA has been in a NOx limited regime 

all along as seen from the greater weekday ozone when compared to the weekend ozone.  This 

region is in close proximity to biogenic ROG emissions sources and farther away from the 

anthropogenic NOx sources, such that low NOx and high ROG reactivity conditions are prevalent, 

which is consistent with the region being in a NOx-limited regime.  The occasional shift in 

weekday/weekend ozone levels closer to the 1:1 dashed line (and in some years crossing over 

the line) is likely due to interannual variability in meteorological conditions and its impact on the 

regional transport patterns and local biogenic ROG emissions. 

The simulated baseline 2012 weekday/weekend values (magenta triangle marker in Figure 14) 

from the attainment demonstration modeling show greater weekday ozone compared to 

weekend ozone in the WNNA.  These predicted values are consistent with observed findings in 

2012 that show a prevalence of NOx-limited conditions in the WNNA. 

 



 

NSAQMD Ozone Plan    E-41     10/22/18 

5.3. RELATIVE RESPONSE FACTORS AND FUTURE YEAR DESIGN VALUES 
The RRFs (Section 2.5) and future year design values (Section 2.6) for the Grass Valley-Litton 

Building site in the WNNA were calculated using the procedures outlined in the corresponding 

sections, respectively, and are summarized in Table 13.  The Grass Valley-Litton Building site has 

a base year DV of 79 ppb, which is projected to decrease to 67 ppb in 2020, which supports 

attainment of the 75 ppb standard in 2020. 

 

 

Table 13. Summary of key parameters related to the calculation of future year 2020 8-hour 

ozone design values (DV) at the Grass Valley-Litton Building monitoring site in the WNNA.  Note 

that final future year DVs are truncated, and fractional values are shown for reference only. 

Site Location 
Base year 

Average DV 
(ppb) 

Future Year 2020 

RRF Average DV (ppb) 

Grass Valley-Litton 
Building 

79.0 0.8571 67.7 

 

 

5.4. UNMONITORED AREA ANALYSIS 
The unmonitored area analysis is used to ensure that there are no regions outside of the existing 

monitoring network that would exceed the NAAQS if a monitor was present (U.S. EPA, 201467).  

U.S. EPA recommends combining spatially interpolated design value fields with modeled ozone 

gradients and grid-specific RRFs in order to generate gridded future year gradient adjusted 

design values.   

 

This analysis can be done using the Model Attainment Test Software (MATS) (Abt, 201468).  

However, this software is not open source and comes as a precompiled software package.  To 

maintain transparency and flexibility in the analysis, in-house R codes69 developed at ARB, were 

utilized in this analysis.  

 

The unmonitored area analysis was conducted using the 8-hr O3 weighted DVs from all the 

available sites that fall within the 4 km inner modeling domain along with the reference year 

2012 and future year 2020 4 km CMAQ model output.  The steps followed in the unmonitored 

area analysis are as follows: 

 

                                                           
67 U.S. EPA, 2014, Draft Modeling Guidance for Demonstrating Attainment of Air Quality Goals 
for Ozone, PM2.5 and Regional Haze, available at 
https://www.epa.gov/ttn/scram/guidance/guide/Draft_O3-PM-RH_Modeling_Guidance-
2014.pdf 
68 !ōǘΣ нлмпΦ aƻŘŜƭŜŘ !ǘǘŀƛƴƳŜƴǘ ¢Ŝǎǘ {ƻŦǘǿŀǊŜΥ ¦ǎŜǊΩǎ aŀƴǳŀƭΦ a!¢{ ŀǾŀƛƭŀōƭŜ ŀǘΥ 
http://www.epa.gov/scram001/modelingapps_mats.htm 
69The R Project for Statistical Computing available at https://www.r -project.org/ 

http://www.epa.gov/scram001/modelingapps_mats.htm
https://www.r-project.org/
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Step 1: At each grid cell, the top 10 modeled maximum daily average 8-hour ozone 

mixing ratios from the reference year simulation were averaged, and a gradient in this 

top 10 day average between each grid cell and grid cells which contain a monitor was 

calculated.   

 

Step 2: A single set of spatially interpolated 8-hour ozone DV fields was generated based 

on the observed 5-year weighted base year 8-hour ozone DVs from the available 

monitors.  The interpolation is done using normalized inverse distance squared 

ǿŜƛƎƘǘƛƴƎǎ ŦƻǊ ŀƭƭ ƳƻƴƛǘƻǊǎ ǿƛǘƘƛƴ ŀ ƎǊƛŘ ŎŜƭƭΩǎ ±ƻǊƻƴƻƛ wŜƎƛƻƴ όŎŀƭŎǳƭŀǘŜŘ ǿƛǘƘ ǘƘŜ w 

tripack library70, and adjusted based on the gradients between the grid cell and the 

corresponding monitor from Step 1.   

 

Step 3: At each grid cell, the RRFs are calculated based on the reference- and future-

year modeling following the same approach outlined in Section 5.3, except that the +/- 

20% limitation on the simulated and observed maximum daily average 8-hour ozone 

was not applied because observed data do not exist for grid cells in unmonitored areas. 

 

Step 4: The future year gridded 8-hour ozone DVs were calculated by multiplying the 

gradient-adjusted interpolated 8-hour ozone DVs from Step 2 with the gridded RRFs 

from Step 3  

 

Step 5: The future-year gridded 8-hour ozone DVs (from Step 4) were examined to 

determine if there are any peak values higher than those at the monitors, which could 

potentially cause violations of the applicable 8-hour ozone NAAQS. 

 

Figure 15 shows the spatial distribution of gridded DVs in 2020 for the WNNA based on the 

unmonitored area analysis (described above).  The black colored triangle markers denote the 

monitoring sites, which had valid reference year DVs and were used in the analysis.  The 

unmonitored area analysis in the WNNA showed that all the areas in the non-attainment area 

have future year 2020 DVs less than 75 ppb.  

 

                                                           
70 R tripack library available at https://cran.r-project.org/web/packages/tripack/README) 

https://cran.r-project.org/web/packages/tripack/README
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Figure 15. Spatial distribution of the future 2020 DVs based on the unmonitored area analysis in 

the WNNA.  Color scale is in ppb of ozone. 
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Figure S. 1 Time series of average wind speed, direction, and temperature of all 

sites in May 2012. 
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Figure S. 2 Time series of average wind speed, direction, and temperature of all 

sites in June 2012. 






















